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TECHNICAL FlEiD OP THE INVENTION ^ ^ 

The present invention relates g e « J ^ 
sudl as,un 8 ca»ce, ^^^J t0 polynucleotides encodin, snch 
at least a portion of a ^J™^ M e usefcl in P—^ 

^ nrr- «^-- - ^ diasnosis " 

compositions, e.g., vaccines, 
lung cancer. 

Lung cancer is *e primary cause ^ ^ The fiv£ . 
„ T1 S with an estimated 172,000 new cases bemg at 

95 women in the U.S., witn an regar dless of the stage o 

all lung cancer patients, 1 a 
year survival rate among all lung ^ ^ ^ of 46 /o ^ong 
• •« is only 13%. This contrasts with a tiv 
diagnosis, is oniy 
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• .^localized However, only 16% of tag — • « 
detected while the disease is still localized. 

„d before the disease has spr^ ^ ^ ^ „ m& 

Early detection is diffi ul ^ fcy ^ use of chest 

ta disease has .ached an advance^ ^ ^ flbKOptlc — n of tne 

5 x-rays, analysis of the We of cells contained p ^ ^ ^ 

^.passages, lilaj, of console 

^d include surgery, radiation therapy an otIeat . 
^arch^^piesforunedisease.lunsca,— ^ 

Accordingly, there remains a need 
10 treatment methods and diagnostic technics for lung cancer. 

SUMMARY OF THE INVENTION Nucleotide compositions 

to one aspect, the present invention prov,des p yn 

comprising a sequence selected from the group —g of: ^ ^ ^ 

(a) sequences provided in SEQ ID NU. 

(e) sequences consistin of . « ^ ^ 

prided in SEQ ID NO: 217-390, 392, 394, 396, 398-420 

2° 588 " 732; u » seuuence provided in SEQ ID NO: 217- 

(d) sequences ma. hybnd.ze to a **** P y 

strtog£0 , condi^ns; ^ ^ ^ ^ ^ ^ ^ . „ ot SEQ ID NO: 
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to one pretend embodunen, the pfr ^ ^ 

most preferably m a. least *- »* o ^ 1 preferably a, leas, about 
leas , about 2-fold, preferably a, leas, about 5-fold, an 

f 0l d higher than that for normal tissues OTmpositions 

The present invention, m -""eoUde sequence described 
^anamlnoacidse^ce^tisencodedbyapo.y 

above. Mesen , mve „tion provides polypeptide 

In speeifc — e ::;; cted ftoffl fc ^ - 

compositions eonrprising an ammo ac,d seq 425 . 42 7, 434-439 and584-587. 

fences recited in SEQ ID NO: 391, 39 39 , • > ^ polynucleotides 

to certain preferred embodtme ,s, * • ^ ^ ^ ^ ^ 

0( „» present invention are — ^ Ksponse , . further described 

res ponse, particularly a humoral and/or cellular 

hercm ' , ^er provides fragments, variants and/or derivatives 

The present invention further prov wh erem me fragments, 

of fc disclosed polypeptide an,or ^^ mc ^ of a, leas, abou, 
vaI iants and/o, derivatives preferably have a,, of .mm ^ ^ ^ ^ ^ ^ rf 
5BS. preferably at leas, about 70% and more prefea^ ^ ^ m ^ 

597 , 4 2i, 425-427, 434-439, - 5 ;-;;;^ 7 : 90 39, 394, 39, 393-4,0 « 2 - 
polvnncleotide sequence set forth m SEQ ID NO, 

424, 428-433 440-583 and 588-732 ^leotides that encode a 

The presen, invennon further prov P ^ „ ost 

, - K a »h„ve expression vectors compnsmg such polyn 
polypeptide descnbed above, expr 

LL — ed or tiansfected vrith such express™ vectors. 
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oresent invention provides pharmaceutical 
Within other aspects, the present ^ & 

, inB a polypeptide or polynucleotide as descn 
compositions comprising a poiyp P 

physiologically acceptable carrier. ^ pharmaceutica l 

Wit hin a related aspect of to P ^ ^ 
—ions, vaccine composi^ J ^ ^ or 

nations. Such composition 

polynucleotide of the invention an an imm ^ mat 

The present invention fur^er 

comp rise: Ca) an antibody or ^ ^ (b) a physiologically 

polypeptide of the present invention, or a fragm 

acceptable carrier. ides pharmaceutical 

™* ^ TJX cell that expresses a polypeptide as 

^positions comprising: (a) an an ige ^ ^ 
descr ibed above and (b) a pharm^ ^ ^ ^ B 

antigen presenting cells include dendritic cells, m 

cells - A * oharmaceutical compositions are provided that 

Within related aspects, pharmace ^ 
f oen presenting cell that expresses a polypeptide as 
comprise: (a) an antigen presenting 

such Won proteins, wta* » *• ^ ^ 

comp osi ti ons, comprising a ^ _ 

Tfce fe io„s proteins may compnsemu ^ ^ ^ ^ ^ 

— * as deseed here. '^^ tem ^ rfto ,* W *W.>- 

(orfaci.Wnguneexp^on.p.ntoUon ^ & , 

*— * J ^ a T ceU response in a hunran 

patient, compnsing administering p 
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■ „,hich case the methods provide treatment for 
patient may he afflicted with ». „ ^ pIophyl ac,icaU, 

disease, or patie, considered at „sU to such ^ for ^ 

«n^er aspect, ^ - ^ ^ „ . pati t a 

- lnnmRnt of a cancer in a pattern, r a ffUcted with lung 

the development 01 ient may be attlictea 

- ^iCT-- - - — - ^ conside " 

cancer, in which case the methods prov 

Ue present invention tother pro«^ ^ ^ ^ 

moving mmor ceUs from a biologic, ^ tavention , .herein the 

with T cells that specifically react with a po^ ^ ^ ^ lhe 
sK p of contacting is performed under conditions an 
rem oval of celis expressing the protein from £ ^ ^ fte 

of a cancer in a patient, 

described above. B> for stimulating and/or 

Method »e further pro. ed, ^ ^ ^ 

expand T cells ^ ^ tectlbe d above, (ii) a po^leotide 

T cells with one or more of. (0 a p*P P ^ ^ expresses su ch a 

.coding such a polypeptide; an*or C ^ fc „ ^or 

^ ( ^:T - -^---• I -'- i ■ 4,,-,, 

expansion ot 1 cens. 

above are also provided. methods for inhibiting 

Ttcr:::- — adm— toap.entanelfec.ve 

the development of a cancer m v 

^ntofaTcellpopulationasdescribed^,, ^ ^ ^ fc 

The present invenUon further p cw+ ^ 

dCT elopmen, of a cancer in a patient — - ^ ■ > ^ at 

least an immunogenic portion P 
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tins cell that expressed such a 

^ - a ^ - ^^rix- — - - -t; 4 

, „tirf e - and Co) administering to the pane ProU f e rated cells 

polypeptide, ana w ,„ nme nt of a cancer in the patient, r 

T oens, and thereby inhibiting * ^^T, t0 te pati en, 

-.---^^^-tTZ- — > rovidK me,hods £or 

Witnin aspects, ^ ^ ^ ^ [n . p-kBt 

deternuning the presence or absence of can ^P ^ ^ ^ agent 

arising- (a) contacting a biological sample obtamed ft ^ rf 

comprising, w (b) dete cting m tne s<u " 

tot binds to a polype^ as recrted above^ ^ ^ rf polypeptlde 

p0 ,ypeptide that Binds to the binding fc presence or absence. a 
cancer in the paxiem. 

m0I e preferably a monoclonal antibody. ^ ^ methods fcr 

* »— — *" ^ 'sncb methods comprise the steps of: 

m o„i.ori„ g the passion of a cancer » . ■ ^ ^ ^ ^ ^ ^ with a 

„ .ntactrng a biolo.cal sample ~ ^ ^ — „ fc sampl e an 

binding agent that binds to a P*^ " ^ st eps (a) and (b) «« 

comparing the amount of polypept ^ ^ 

^.dfberefrommomtoringtheprogre-- ^ ^ metho4s f , 

*» invent f«h ^ fc steps of: W 

fining the presence or absence of a c^ ^ ^ , hat 

M a biological sample obtamed P ^ ^ ^ ^ (b) 

hy bnd te es to a polynucleotide that «** P J , « hy brid iZ es to the 

oHgonucleoUde; and (c) companng » m4there&otnd e,erminin g ure presence 

^nucleotide * a predetermine - fte ^ 0 f mRN A is 

or absence of a cancer in me pat,nt. W *m ^ ^ ^ 

detected via polymerase chain reactvon usmg, 
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1 eotide as recited above, or a 

d e,ected - • — eT P0>U - — — « * 

hybridizes to a polynucleotrde that enco 

5 cowmen, of such a P*"**V Me provided for monitor to passion of a 

mI e,ated aspect methods . P ^ ^ ^ ^ obtam ed 

^ in a patient, cousin, to steps ^ ^ ^ £ncod a 

a patient with an ongonucIeot.de ft* hy ^ ^ ^ ^ ^ of a 

pol ypeptide of to present invent.™ | ^ leotide; W tepeannsstepsCa, - ^ 
10 ^nucleotide tot hybndvzes to the ohgo ^ ta , ime; (d) 

comparing the amount of polyn . n ^ patient . 

sBp W ,d therefrom monitoring the pIovides bodies, such as 

Within further aspects, the pr *n, ^ ^ ^ ^ 

■ — cr—^s— — 

vu<; comprising sucn ^ lllu 

U - — - *— ~ " rrlr^t -on « *come — *» 

^ and other aspects of to pre. ^ ^ ^ hereby 

refc renc= to to (Cowing detaiied descnp-. A 
20 incorporated hy reference in their -re* - * 



SEQUE NCE MOTHERS dcDNAseq uenceforL363Cl.co»s 

SEQ ID MO: t is to ^ ^ sequence for U63C2.cons 

SEQ ro NO: 2 is to determm - cDN A < ^ 

SEQ ID NO, 3 is the determmed cDNA sequ 

SEQ ID NO: 4 is to determined cDNA sequence for U6 

S ^ • a rDNA sequence for L263C1D 

SEQ ID "NO: 6 is the determined cDNA seq 
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SEQ ID NO: 7 is the determined cDN A sequence for ^^^q^^ 
SEO ID NO" 8 is the determined cDN A sequence for L366C a 
SEQIDW.» sequence for L260Cl.cons 

SE QIDNO:9isthedetermmedcDNAse,ue 

SEQ ID NO: 10 is the determined cDN A sequence or U63C c 

SEQ ID NO: 12 is the determined cDN A sequence or L2 
«n m NO- 13 is the determined cDNA sequence for L255Clb 
SEQ ID NO. 13 is mc i55Cl.cons 
SEQ ID NO: 14 is the determined cDN A sequent ft. L 3 
SEQro NO:. 5 ismedetermi»eqcDNAseq„eneefo L « 

SEQ ID NO: 16 is the determined cDNA sequence for 
SEQIDNO^isthedeterminedcDNAsequenceorL^ 

SEQ.DNO^ismede^medeDNAsequenceor^ 
SEQIDNO^isthedeterminedcDNAsequenceo^ 

SEQIDNO: 20 is the determined cDNA sequence orL« 
SEQ^NO^Usn.edetermi.eacDNAsequenceoLT^ 

S EQ ro NO:22ismedete n m»edcDNAseque»ceorL^ 

SE Q,D NO: 23 is the defined cDNA sequence or^6 

SEQrDNO^^ismedetermmedcDKAsequenceorLm-S 

SE Q ro NQ:25is ffi ede«erminedcDNAsequenceorLT^ 

S E Qro NO:26ismede«e ffl inedcDNAsequenceor^ 
SEQIDNO^VismedeternunedcDNAsequeneeo^ 
S E Q I DN0.2 8i s.hede,erminedcDNAse,uenceorL-« 
SEQIDNQ^SisthedeterminedcDNAsequenceoL™ 

SEQ ID NO: 30 is the determined cDN A sequence for ^ 

SEQ ID NO: 3 1 is the determined cDNA sequence for LT^ 
SE^NO-.^s.epredictedannnoacidsequencefor^ 

SEQIDNQ-^istepredictedaminoacidsequenceorL™ 

SEQIDNO^ismepredictedaminoacidsequenceorLT^ 

SEQ ID NO: 35 is the predicted amino acid sequence for LT86-4 
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SE Q ID NO: 37 is .he predicted amino aad sequence for 
S ID NO: 38 is the predicted amino acid sequence or LT« 
s SmNO:39is m ep^ctedaminoacidse,nenceor^ 

SEQ ID NO: 40 is the predicted amino acid sequence or LTK 
SlDNO^Hsmepredicted^oaeidseqnenoeor^ 

EQ,DN 0 :«U m e pt edic,ed^oacidse,ue„ceor^ 

SmNO:43is*epredicted» i noaadse q uenceorm 
SmNO^isthepred.ctedaminoacidsequenceorLm 

2 ID NO: 45 is the predicted amino acid sequence ^ 
SEQ ID NO: 46 is the predtcted amino acid sequence .or LT86 
S EQIDNO:47isa(dT), 2 AGprimer 

SEO ID NO: 48 is a primer 

V ■ .ir rDNA sequence for L86S-3 

SEQ ID NO: 49 is the determmed cDNA 

. • sv.nNA sequence forL86S-u 
SEQ ID NO: 50 is the determmed cDNA 

■ j 5-/.DNA sequence for L86S-.0 
SEQ ID NO: 51 is te determmed cDNAseq 

. • j c> „T)N A sequence for L86S-W 
SEQ ID NO: 52 is the determmed 5 cDN A s q 

. i r r>\|A sequence for L86S-30 
SEQ ID NO: 53 is the determmed cDNAs q 

SEQ ID NO: 54 is me defined 5' cDNA sequence o U«« 
S ID NO: 55 is me determined 5' cDNA sequence or L « 
SlDNO:5 6 is,cpredicted^oacid = , =2 

SEQ ID NO: 57 is the predicted ammo ac.d sequence f 
EQIDNO: 5 8is«hepredIc.edaminoac,dse,ue„ceorUJ 

sS ID NO: 59 is me predicted amino acid sequence for U** 
EQiDNO^Oismepredictedaminoacidsequenceor^- 

EQ ,D NO: 6, is the predicted amino acid sequence or L8 ^ 
EQ ID NO: 62 is me predicted amino acid sequence or ^S- 
S NO: 63 is me defined 5' cDNA sequence o, L^- 
S^NO^ismede—S-cDNAsequenceforL^i 
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SEQ ID NO: 67 is the predicted exuded ammo «d s 

SEQ ID NO: 68 is the defined 5' cDNA seance 

SEQ ID NO: 69 is fte denned 3' cDNA seance or LTK 

SEQ ID NO: 71 is the determined 5' cDNA sequence or L«6 
E^NO^^sftedeterminedrcDNAse^ceo,^ 

SEQ ID NO: 74 is the predicted amino acid science or LT« 2 
EQ1D NO:7 5 istHepre«ed» ta oacid S e,uence^ 

SEQ !D NO: 76 is the predicted amino acid sequence or L« * 

SEQ ID NO: 78 is the determined extended cDN A sequenc 
SEQ ID NO: 79 is the determined extended cDN A seance to 
E Q ID NO: 80 is the determined extended cDNA ^ 
SEQ ID NO: 81 is the predicted extended ammo ac.d 
SEQ ID NO: 82 is me predicted extended ammo ac. 
SEQ ID NO: 83 is the predicted extended ammo acrd eon.ce 
SEQ ID NO: 84 is the determined 5'cDNA sequence or ^S- 
SEQ ID NO: 85 is the determined 5'cDNA sequence for ^ 
SEQ ID NO: 86 is the determined 5'cDNA sequence or L*S- 

SEQ ID NO: 87 is the determined 5'cDNA sequence or 
SE Q ]D NO:88is*edetermined5-cDNAse q ue„ceo [ UJ 

SEQ ID NO: 8, is the determined 5'cDNA sequence ^ 
SEQ ID NO: 90 is the determined 5'cDNA sequence fo 
SEQ ID NO: 91 is the determined 5'cDNA sequence or 
SEQ ID NO: 92 is the determined 5'cDNA sequence for L86S-5 
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SEQ ID NO: 93 is the predicted ammo acid sequence for L86S-6 
SEQ ID NO: 94 is me predicted amino acid sequence for L86S-1 
SEQ ID NO: 95 is the predicted amino acid sequence for L86S-14 
SEQ ID NO: 96 is the predicted amino acid sequence for L86S-29 
SEQ ID NO: 97 is the predicted amino acid sequence for L86S-34 
SEQ ID NO: 98 is the predicted amino acid sequence for L86S 39 
SEQ ID NO: 99 is the predicted amino acid sequence for L86S-47 
SEQ ID NO: 1 00 is the predicted amino acid sequence for L86S-49 
SEQ ID NO: 101 is the predicted amino acid sequence for L86S-51 
SEQ ID NO: 102 is the determined DNA sequence for SLT-Tl 
SEQ ID NO: 103 is the determined 5' cDNA sequence for SLT-T2 
SEQ ID NO: 104 is the determined 5' cDNA sequence for SLT-T3 
SEQ ID NO: .05 is the determined 5' cDNA sequence for SLT-T5 
SEQ ID NO: 106 isthe determined 5' cDNA sequence for SLT-T7 
SEQ ID NO: 107 is the determined F cDNA sequence for SLT-T9 
SEQ ID NO: 108 is the determined 5' cDNA sequence for SLT-T10 
SEQ ID NO: 109 is the determined 5' cDNA sequence for SLT-Tl 
SEQ ID NO: 1 1 0 is the determined 5' cDNA sequence for SLT-T12 
SEQ ID NO: 111 isthe predicted amino acid sequence for SLT-Tl 
SEQ ID NO: 1 12 is the predicted amino acid sequence for SLT-T2 
SEQ ID NO: 113 is the predicted amino acid sequence for SLT-T3 
SEQ ID NO: 1 14 is the predicted amino acid sequence for SLT-T10 
SEQ ID NO: 1 15 is the predicted amino acid sequence for SLT-Tl 2 
SEQ ID NO: 1.6 is the determined 5' cDNA sequence for SALT-T3 
SEQ ID NO: 1 17 is the determined 5' cDNA sequence for SALT-T4 
SEQ ID NO: 1 18 is the determined 5' cDNA sequence for SALT-T7 
SEQ ID NO: 119 is the determined 5' cDNA sequence for SALT-T8 
SEQ ID NO: 120 is the determined 5' cDNA sequence for SALT-T9 
SEQ ID NO: 121 is the predicted amino acid sequence for SALT-T3 
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SEQ ID NO: 122 is the predicted amino acid sequence for SALT-T4 
SEQ ID NO: 123 is the predicted amino acid sequence for SALT-T7 
SEQ ID NO: 124 is the predicted amino acid sequence for SALT-T8 
SEQ ID NO: 125 is the predicted amino acid sequence for SALT-T9 
SEQ ID NO: 126 is the determined cDNA sequence for PSLT-1 
SEQ ID NO: 127 is the determined cDNA sequence for PSLT-2 
SEQ ID NO: 128 is the determined cDNA sequence for PSLT-7 
SEQ ID NO: 129 is the determined cDNA sequence for PSLT-13 
SEQ ID NO: 130 is the determined cDNA sequence for PSLT-27 
SEQ ID NO: 131 is the determined cDNA sequence for PSLT-28 
SEQ ID NO: 132 is the determined cDNA sequence for PSLT-30 
SEQ ID NO: 133 is the determined cDNA sequence for PSLT-40 
SEQ ID NO: 134 is the determined cDNA sequence for PSLT-69 
SEQ ID NO: 135 is the determined cDNA sequence for PSLT-71 
SEQ ID NO: 136 is the determined cDNA sequence for PSLT-73 
SEQ ID NO: 137 is the determined cDNA sequence for PSLT-79 
SEQ ID NO: 138 is the determined cDNA sequence for PSLT-03 
SEQ ID NO: 139 is the determined cDNA sequence for PSLT-09 
SEQ ID NO: 140 is the determined cDNA sequence for PSLT-01 1 
SEQ ID NO: 141 is the determined cDNA sequence for PSLT-041 
SEQ ID NO: 142 is the determined cDNA sequence for PSLT-62 
SEQ ID NO: 143 is the determined cDNA sequence for PSLT-6 
SEQ ID NO: 144 is the determined cDNA sequence for PSLT-37 
SEQ ID NO: 145 is the determined cDNA sequence for PSLT-74 
SEQ ID NO: 146 is the determined cDNA sequence for PSLT-010 
SEQ ID NO: 147 is the determined cDNA sequence for PSLT-012 
SEQ ID NO: 148 is the determined cDNA sequence for PSLT-037 
SEQ ID NO: 149 is the determined 5' cDNA sequence for SAL-3 
SEQ ID NO: 150 is the determined 5' cDNA sequence for SAL-24 
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SEQ ID NO: 151 is the determined 5' cDNA sequence for SAL-25 
SEQ ID NO: 1 52 is the determined 5' cDNA sequence for SAL-33 
SEQ ID NO: 1 53 is the determined 5' cDNA sequence for SAL-50 
SEQ ID NO: 154 is the determined 5' cDNA sequence for SAL-57 
SEQ ID NO: 155 is the determined 5' cDNA sequence for SAL-66 
SEQ ID NO: 156 is the determined 5' cDNA sequence for SAL-82 
SEQ ID NO: 157 is the determined 5' cDNA sequence for SAL-99 
SEQ ID NO: 1 58 is the determined 5' cDNA sequence for SAL-104 
SEQ ID NO: 159 is the determined 5' cDNA sequence for SAL-109 
SEQ ID NO: 160 is the determined 5' cDNA sequence for SAL-5 
SEQ ID NO: 161 is the determined 5' cDNA sequence for SAL-8 
SEQ ID NO: 162 is the determined 5' cDNA sequence for SAL-12 
SEQ ID NO: 163 is the determined 5' cDNA sequence for SAL-14 
SEQ ID NO: 164 is the determined 5' cDNA sequence for SAL-16 
SEQ ID NO: 165 is the determined 5' cDNA sequence for SAL-23 
SEQ ID NO: 166 is the determined 5' cDNA sequence for SAL-26 
SEQ ID NO: 167 is the determined 5' cDNA sequence for SAL-29 
SEQ ID NO: 168 is the determined 5' cDNA sequence for SAL-32 
SEQ ID NO: 169 is the determined 5' cDNA sequence for SAL-39 
SEQ ID NO: 170 is the determined 5' cDNA sequence for SAL-42 
SEQ ID NO: 171 is the determined 5' cDNA sequence for SAL-43 
SEQ ID NO: 172 is the determined 5' cDNA sequence for SAL-44 
SEQ ID NO: 173 is the determined 5' cDNA sequence for SAL-48 
SEQ ID NO: 174 is the determined 5' cDNA sequence for SAL-68 
SEQ ID NO: 175 is the determined 5' cDNA sequence for SAL-72 
SEQ ID NO: 176 is the determined 5' cDNA sequence for SAL-77 
SEQ ID NO: 177 is the determined 5' cDNA sequence for SAL-86 
SEQ ID NO: 178 is the determined 5' cDNA sequence for SAL-88 
SEQ ID NO: 179 is the determined 5' cDNA sequence for SAL-93 
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SEQ ID NO: 180 is the determined T cDNA sequence or SAL- 0 
SEQ ID NO: 111 is the determined 5' cDNA sequence for SAL-105 
SEQ ID NO: 182 is the predicted amino acid sequence for SAL- 
SEQ ID NO: 183 is the predicted amino acid sequence for SAW* 
SEQ ID NO: 184 is a first predicted amino acid sequence te SAWS 
SEQ ID NO: .85 is a second predicted amino acid sequence or AL-25 
SEQ ID NO: 186 is the predicted amino acid sequence for SAL-33 
SEQ ID NO: 1 87 is a first predicted amino acid sequence for SAL-50 
SEQ ID NO: 1 88 is the predicted amino acid sequence for SAL-57 
SEQ ID NO: 1 89 is a first predicted amino acid sequence for S AL-66 
SEQ ID NO: 190 is a second predicted amino acid sequence for SAL-66 
SEQ ID NO: 191 is the predicted amino acid sequence for SAL-82 
SEQ ID NO: 192 is the predicted amino acid sequence for S AL-99 
SEQ ID NO: 193 is the predicted amino acid sequence for SAL-104 
SEQ ID NO: 194 is the predicted amino acid sequence for SAL-5 
SEQ ID NO: 195 is the predicted amino acid sequence for SAL-8 
SEQ ID NO: 196 is the predicted amino acid sequence for SAL-12 
SEQ ID NO: 197 is the predicted amino acid sequence for SAL-14 
SEQ ID NO: 198 is the predicted amino acid sequence for SAL-16 
SEQ ID NO: 199 is the predicted amino acid sequence for SAL-23 
SEQ ID NO: 200 is the predicted amino acid sequence for SALM 
SEQ ID NO: 201 is the predicted amino acid sequence for SAL-29 
SEQ ID NO: 202 is the predicted amino acid sequence for SAL-32 
SEQ ID NO: 203 is the predicted amino acid sequence for S AL-39 
SEQ ID NO: 204 is the predicted amino acid sequence for SAL-42 
SEQ ID NO: 205 is the predicted amino acid sequence for SAL-43 
SEQ ID NO: 206 is the predicted amino acid sequence for SAL-44 
SEQ ID NO: 207 is the predicted amino acid sequence for S AL-48 
SEQ ID NO: 208 is the predicted amino acid sequence for SAL-68 
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SEQ ID NO: 209 is the predicted amino acid sequence for SAL-72 
SEQ ID NO: 210 is the predicted amino acid sequence for SAL-77 
SEQ ID NO: 21 1 is the predicted amino acid sequence for SAL-86 
SEQ ID NO: 212 is the predicted amino acid sequence for SAL-88 
SEQ ID NO: 213 is the predicted amino acid sequence for SAL-93 
SEQ ID NO: 214 is the predicted amino acid sequence for SAL-100 
SEQ ID NO: 215 is the predicted amino acid sequence for SAL-105 
SEQ ID NO: 216 is a second predicted amino acid sequence for SAL-50 
SEQ ID NO: 217 is the determined cDNA sequence for SSLT-4 
SEQ ID NO: 218 is the determined cDNA sequence for SSLT-9 
SEQ ID NO: 219 is the determined cDNA sequence for SSLT-10 
SEQ ID NO: 220 is the determined cDNA sequence for SSLT-12 
SEQ ID NO: 221 is the determined cDNA sequence for SSLT-19 
SEQ ID NO: 222 is the determined cDNA sequence for SSLT-3 1 
SEQ ID NO: 223 is the determined cDNA sequence for SSLT-38 
SEQ ID NO: 224 is the determined cDNA sequence for LT4690-2 
SEQ ID NO: 225 is the determined cDNA sequence for LT4690-3 
SEQ ID NO: 226 is the determined cDNA sequence for LT4690-22 
SEQ ID NO: 227 is the determined cDNA sequence for LT4690-24 
SEQ ID NO: 228 is the determined cDNA sequence for LT4690-37 
SEQ ID NO: 229 is the determined cDNA sequence for LT4690-39 
SEQ ID NO: 230 is the determined cDNA sequence for LT4690-40 
SEQ ID NO: 23 1 is the determined cDNA sequence for LT4690-41 
SEQ ID NO: 232 is the determined cDNA sequence for LT4690-49 
SEQ ID NO: 233 is the determined 3' cDNA sequence for LT4690-55 
SEQ ID NO: 234 is the determined 5' cDNA sequence for LT4690-55 
SEQ ID NO: 235 is the determined cDNA sequence for LT4690-59 
SEQ ID NO: 236 is the determined cDNA sequence for LT4690-63 
SEQ ID NO: 237 is the determined cDNA sequence for LT4690-71 



15 



210121.475C10 



10 



15 



20 



25 



SEQ ID NO: 238 is the determined cDNA sequence for 2LT-3 
SEQ ID NO: 239 is the determined cDNA sequence for 2LT-6 
SEQ ID NO: 240 is the determined cDNA sequence for 2LT-22 
SEQ ID NO: 241 is the determined cDNA sequence for 2LT-25 
SEQ ID NO: 242 is the determined cDNA sequence for 2LT-26 
SEQ ID NO: 243 is the determined cDNA sequence for 2LT-31 
SEQ ID NO: 244 is the determined cDNA sequence for 2LT-36 
SEQ ID NO: 245 is the determined cDNA sequence for 2LT-42 
SEQ ID NO: 246 is the determined cDNA sequence for 2LT-44 
SEQ ID NO: 247 is the determined cDNA sequence for 2LT-54 
SEQ ID NO: 248 is the determined cDNA sequence for 2LT-55 
SEQ ID NO: 249 is the determined cDNA sequence for 2LT-57 
SEQ ID NO: 250 is the determined cDNA sequence for 2LT-58 
SEQ ID NO: 251 is the determined cDNA sequence for 2LT-59 
SEQ ID NO: 252 is the determined cDNA sequence for 2LT-62 
SEQ ID NO: 253 is the determined cDNA sequence for 2LT-63 
SEQ ID NO: 254 is the determined cDNA sequence for 2LT-65 
SEQ ID NO: 255 is the determined cDNA sequence for 2LT-66 
SEQ ID NO: 256 is the determined cDNA sequence for 2LT-70 
SEQ ID NO: 257 is the determined cDNA sequence for 2LT-73 
SEQ ID NO: 258 is the determined cDNA sequence for 2LT-74 
SEQ ID NO: 259 is the determined cDNA sequence for 2LT-76 
SEQ ID NO: 260 is the determined cDNA sequence for 2LT-77 
SEQ ID NO: 261 is the determined cDNA sequence for 2LT-78 
SEQ ID NO: 262 is the determined cDNA sequence for 2LT-80 
SEQ ID NO: 263 is the determined cDNA sequence for 2LT-85 
SEQ ID NO: 264 is the determined cDNA sequence for 2LT-87 
SEQ ID NO: 265 is the determined cDNA sequence for 2LT-89 
SEQ ID NO: 266 is the determined cDNA sequence for 2LT-94 
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SEQ ID NO: 267 is the determined cDNA sequence or 2LT-9 
SEQ ID NO: 26S is ft. determined cDNA sequence or 2LT- 8 
SEQ ID NO: 269 is the determined cDN A sequence or 2LT- 0 
SEQ ID NO: 270 is the determined cDNA seo.uer.ce or 2LT- 
SEQ ID NO: 27, is the determined cDNA sequence or 2LT- 
SEQ ID NO: 272 is the determined cDN A sequence or LT- 0 
SEQ ID NO: 273 is the determined cDNA sequence or 2LT- 0 
SEQ ID NO: 274 is the determined cDNA sequence or LT- 
SEQ ID NO: 275 is the determined cDNA sequence for 2LT- 
SEQ ID NO: 276 is the determined cDN A sequence for LT - 2 
SEQ ID NO: 277 is Ore determined cDNA sequence for LT- 2 
S E Q ,D NO: 278 is the determined cDNA sequence or LT- 22 
SEQ ID NO: 279 is the determined cDNA sequence or 2LT- 2 
SEQ ID NO: 280 is the determined cDNA sequence or 2LT- 2 
SEQ ID NO: 28! is the determined cDNA sequence or LT- 2 
SEQ ID NO: 282 is the determined cDNA sequence or 2LT- 
SEQ ID NO: 283 is me determined cDNA sequence or 2LT- 2 
SEQ ID NO: 284 is the determined cDN A sequence or LT- 
SEQ ID NO: 285 is the determined cDNA sequence or 2LT-« 
SEQ ID NO: 286 is the determined cDN A sequence or 
SEQ ID NO: 287 is the determined cDN A sequence for ^690- 
SEQ ID NO: 288 is the determined oDNA sequence 

SEQ H> NO: 289 is the determined cDNA sequence or SSLT-7 
SEQ m NO: 290 is the determined cDNA sequence or S CC - • 
SEQ ID NO: 29. is the determined cDNA sequence or SCC - • 
SEQ ID NO: 292 is the determined cDNA sequence or SCC 1- 
SEQ ID NO: 293 is the determined cDNA sequence or S CC - 
SEQ ID NO: 294 is the determined cDNA sequence for SCC - 
SEQ ID NO: 295 is the determined cDNA sequence for SCC1-3 
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SEQ ID NO: 296 is the determined cDNA sequence for SCC1-348 
SEQ ID NO: 297 is the determined cDNA sequence for SCC1-350 
SEQ ID NO: 298 is the determined cDNA sequence for SCC1-352 
SEQ ID NO: 299 is the determined cDNA sequence for SCC1-354 
SEQ ID NO: 300 is the determined cDNA sequence for SCC1-355 
SEQ ID NO: 301 is the determined cDNA sequence for SCC1-356 
SEQ ID NO: 302 is the determined cDNA sequence for SCC1-357 
SEQ ID NO: 303 is the determined cDNA sequence for SCC1-501 
SEQ ID NO: 304 is the determined cDNA sequence for SCC1-503 
SEQ ID NO: 305 is the determined cDNA sequence for SCC1-513 
SEQ ID NO: 306 is the determined cDNA sequence for SCC1-516 
SEQ ID NO: 307 is the determined cDNA sequence for SCC1-518 
SEQ ID NO: 308 is the determined cDNA sequence for SCC1-519 
SEQ ID NO: 309 is the determined cDNA sequence for SCC1-522 
SEQ ID NO: 310 is the determined cDNA sequence for SCC1-523 
SEQ ID NO: 311 is the determined cDNA sequence for SCC1-525 
SEQ ID NO: 312 is the determined cDNA sequence for SCC1-527 
SEQ ID NO: 313 is the determined cDNA sequence for SCC1-529 
SEQ ID NO: 314 is the determined cDNA sequence for SCC1-530 
SEQ ID NO: 315 is the determined cDNA sequence for SCC1-531 
SEQ ID NO: 316 is the determined cDNA sequence for SCC1-532 
SEQ ID NO: 317 is the determined cDNA sequence for SCC1-533 
SEQ ID NO: 318 is the determined cDNA sequence for SCC1-536 
SEQ ID NO: 319 is the determined cDNA sequence for SCC1-538 
SEQ ID NO: 320 is the determined cDNA sequence for SCC1-539 
SEQ ID NO: 321 is the determined cDNA sequence for SCC1-541 
SEQ ID NO: 322 is the determined cDNA sequence for SCC1-542 
SEQ ID NO: 323 is the determined cDNA sequence for SCC1-546 
SEQ ID NO: 324 is the determined cDNA sequence for SCC1-549 
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SEQ ID MO: 325 is the — ed cDNA sequence or SCC " 

SEQ ID NO: 326 is - — 4 A ^ ec . 
SEQ ID NO: 327 is .he determined sequence « 
SEQ ID NO: 3* is «he defined cDN A sequence fo SCC 
SEQ ID NO: 32, is the determined cDNA sequence CC 
SEQ ID NO: 330 is the defined cDNA sequence or SCC 
SEOIDNO. 331 is .he determined cDNA sequence for SCC -562 
SEQ ID NO: 332 is the determined cDN A sequence for SCC 1 
SEQ ID NO: 333 is .he determined cDN A sequence or SCC 
SEQ ID NO: 334 is me determined cDN A sequence for 
SEQ ID NO: 335 is the determined cDNA sequence * r CC 
SEQ ID NO: 336 is the determined cDN A sequence CC 56 
SEQ ID NO: 337 is the determined cDNA sequence for SOC 

SEQ ID NO: 338 is the determined cDNA sequence for CC 
SEQIDN 0:339i S «i.ede K rmi»edcDNAseque»cefo CC 

SEQ ID NO: 340 is the determined cDN A sequence fo CC 
SEQ ID NO: 341 is the determined cDNA sequence or SCC 
SEQ ID NO: 342 is the determined cDNA sequence or SCC - 
SEQ m NO: 343 is *. de.ermined cDNA sequence for SCC1- 
SEQ ID NO: 344 is the determined cDNA sequence or SCC 
SEQ ID NO: 345 is the determined cDNA sequence or SCC1 
SEQ ID NO: 346 is the deleted cDNA sequence CC -58 
SEQ ID NO: 347 is *e determined cDNA sequence or SCC 
SEQ ID NO: 348 is to dCermined cDNA sequence or S CC - 
SEQ ID NO: 349 is me determined cDNA sequence or 
SEQ ID NO: 350 is *e determined cDNA sequence or SCC. 
SEQ ID NO: 351 is *. defined cDNA sequence or SCC 
SEQ ID NO: 352 is the determined cDNA sequence or SCC 1 
SE Q ID NO: 353 is .he dCermined cDNA sequence for SCC1-59 
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SEQ ID NO: 354 is .he determined cDNA sequence or S CC - 
SEQ ID MO: 355 is the determined cDNA sequence or SCC - 
SEQ ID NO: 356 is the determined eDNA sequence or SCC - 
SEQ ID NO: 357 is the determined cDN A sequence or 
SEQ ID NO: 358 is the determined cDNA sequence or SCC -6 
SEQ ID NO: 359 is the determined cDNA sequence or SCC - 0 
SEQ ID NO: 360 is the define* cDN A sequence or SCC -6 
SEQ ID NO: 361 is the determined cDNA sequence or SCC -6 

SEQ ,D NO: 362 is the determined cDNA sequence for 

• ^.n>J A seauence for clone DMS79T1 
SEQ ID NO: 363 is the determined cDNA sequenc 

, • *a rDNA seauence for clone DMS79T2 
SEQ ID NO: 364 is the determined cDNA seque nxiKWn 
S »> NO: 3« is the defined cDNA sequence for c one DM^n 
SEQ ID NO: 366 is the determined eDNA sequence or clone DM^9T 
SEQ ID NO: 367 is the determined cDNA sequence for Cone DMS79T 
Z ^ NO: 36S is the determined cDN A sequence for done DM^H 

, • .ArTM A seauence for clone DMS79T9 
SEQ ID NO: 369 is the determined cDNA sequen _„,„,„ 

■ a i-nNA seauence for clone DMS79T10 
SEQIDNO:370isthedeterm 1 nedcDNAsequenc 

SEQ ID NO" 371 is the determined cDN A sequence for clone DMS79T 
SEQ ID NO: 372 is the determined cDN A sequence for clone 128H 
SEQ ID NO- 373 is the determined cDNA sequence for clone 128T2 
SEQ ID NO: 374 is the determined cDNA sequence for clone 12ST 
SEQ ID NO: 375 is the determined cDN A sequence or done *« 
SEQ ID NO' 376 is the determined cDNA sequence for clone 128T5 
SEQ ID NO: 377 is the determined cDNA sequence for clone 128T7 
SEQ IDNO: 378 is the determined cDNA sequence or clone 128T 
SEQ ID NO: 379 is the determined cDN A sequence or clone OH 
SEQ ID NO: 380 is the determined cDNA sequence or c one «T 
SEQ IDNO: 381 is the determined cDNA sequence or clone .2 1 
SEQ ID NO: 382 is the determined cDN A sequence for done NC1H69T3 
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SEQ ID NO, 383 is .he de.ern.ine, cDNA sequence for c one « 
SE Q ,» NO: 384 is *e determined cDNA sequence for e one « 
SEQ ID NO: 385 is the determined cDNA sequence or clone « 
SEQ ID NO: 386 is the determined cDNA seance or c one NC^ 
SEQ ID NO: 387 is the a—a cDNA sequence or clone » 
SEQ ID NO: 388 is the determined cDNA sequence or — 
SEQ ID NO: 389 is the determined cDNA seauence for clone NCIH69T12 
SEQ ID NO: 390 is the full-length cDNA sequence for 128T1 
SEQ ID NO: 391 is the amino acid seauence for 
SEQ ID NO: 392 is the full-length cDNA seauence for 2LT-128 
SEQ ID NO: 393 is the amino acid sequence for 2LT-128 
SEQ ID NO: 394 is an extended cDNA sequence for Cone SCC1-5 
SE Q ID NO: 395 is me amino acid sequence correspond** to SEQ 

SEQ ID NO: 396 is an extended cDNA sequence for clone SCC1-593 
SE Q ID NO: 397 is the amino acid sequence corresponds to SEQ 

SEQ ID NO:398 is the determined cDNA sequence for 55508.1 
SEQ ID NO:399 is the determined cDNA sequence for 55509.1 
SEQ ID NO:400 is the determined cDNA sequence for 54243.1 
SEQ ID NO:401 is the determined cDNA sequence for 54251 .1 
SEQ ID NO:402 is the determined cDNA sequence for 54252.1 
SEQ ID NO:403 is the determined cDNA sequence for 54253.1 
SEQ ID NO:404 is the determined cDNA sequence for 55518.1 
SEQ ID NO:405 is the determined cDNA sequence for 54258. 1 
SEQ ID NO:406 is the determined cDNA sequence for 54575.1 
SEQ ID NO:407 is the determined cDNA sequence for 54577.1 
SEQ ID NO:408 is the determined cDNA sequence for 54584.1 
SEQ ID NO:409 is the determined cDNA sequence for 55521.1 
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SEQlDNO:410is to determined cDN A sequence o *»* 
SEQ 1DN0:411 is to defined cDN A seance 
SEQ ID NO:4>2 is to determined cDN A sconce ft • 
SEQ IDNO:4l3isthe determined cONA sequence o 3. 
SEQ ID NO:4,4 is to determined cDNA sequence * 
SEQ ID N0.4, 5 is the denned cDNA sequence ft, • 
SEQ ID NO:4!6 is to defined cDNA sequence or 5532. 
SEQ ID NO:4,7 is to determined cDNA sequence 
SEQ ID NO:4 18 is to defined cDNA sequence or 5M8. 
SEQ ID NO:4,9 is to determined cDNA sequence or 4623. 
SEQ ID NO,420 is to determined cDNA sequence for L3 
SEQ ID NO:42, is to predicted amino acid sequence for L39 
SEQ ID NO:422 is to determined cDXA sequence for SCC2- 
SEQ ID NO:423 is to determined cDN A sequence or 9K3- 
SEQ ID NO:424 is to determined cDN A sequence for SCC2- 
SEQ ID NO:425 is to predicted amino acid sequence or «X* 
SEQ ID NQ:426 is to predicted amino acid sequence or SCO. 
SEQ ID N0.427 is to predicted amino acid sequence * 
SEQ ro N 0: 428 is an extended cDNA sequence for to Cone 

ref erred to as 2LT-3, set forth in SEQ ID NO: 238 ^ ^ ^ 

SEQ ID NO:429 is an extended cDNA sequen 

reterre d to as 2LT-26, set forth in SEQ ID NO 242 ^ ^ ^ 

SEQ ID NO:430 is an extended cDNA sequenc 
referred to as 2LT-57, set form in SEQ ID NO: 249 ^ ^ ^ 

SEQ ID NO:431 is an extended cDNA sequen 
ritod to as 2LT-58, set forth in SEQ ID NO: 250 ^ ^ ^ 

SEQ ID NO:432 is an extended cDNA sequen 
referred to as 2LT-98, set forth in SEQ ID NO: 268 
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SEQ ID N0.433 is an extended cDNA sequence for the Cone 2.87,, also 

ot t i ?4 set forth in SEQ ID NO: 279 
referred to as 2LT-124, set ionni v ^g 

SEQ m NO:434 is an amino acid sequence enco ed by SEQ I 

SEQ ,D NO:435 is an amino acid sequence encoded by SEQ m NO. 429 

SEQ ID NO:437 is an amino acid se q uence enco e by SEQ m NO. 
SEQ ID NQ.43S is an amino acid sequence enco e y EQ * NO- 
SEQ ID NO:439 is an amino acid sequence encoded by EQ ID NO. 
SEO ID NO-440 is the determined cDNA sequence for clone 19A4 
ZZo: 441 is the determined M cDNA sequence for Cone 

SEQ ID NO; 442 is the determined 5' cDNA sconce for Cone 20E.0. 
SEQ ,D NO: 443 is a firs, determined cDNA sequence for Cone 55153. 
SEQ ID NO: 444 is a second determined cDNA seance for Cone 53 . 
SE Q ID NO: 445 is a first determined cDNA sequence for Cone 55 1 54 

V a „nxr a spnuence for clone 55154. 

SEQ ID NO: 446 is a second deterrmned cDNA sequence 

SEQ ID NO: 447 is the determined cDNA sequence for Cone 55.5 . 
SEQ ID NO: 448 is a firs, determined cDNA sequence for Con 55156 
SE Q ro NO: 44, is a second detennined cDNA sequence for Con, , 56. 
SEQ ID NO: 450 is a first determined cDNA sequence for Cone 55, 57 
SEQ ,D NO: 45, is a second determined cDNA sequence for c one 5 ,57. 
SEQ ID NO: 452 is Are determined cDNA sequence for Cone 5 5. 
SEQ ID NO: 453 is the determined cDNA sequence for Cone 55 ,59. 
SEQ ,D NO: 454 is a first determined cDNA se,uence for Cone 55,6 . 
SEQ ID NO: 455 is a second determined cDNA sequence for Cone 5 6, . 
SEQ ID NO: 456 is a firs, detennined cDNA sequence 
SEQ ID NO: 457 is a second determined cDNAsequence for clone 62. 
SEQ ID NO: 458 is a firs, determined cDNA sequence for clone 55.63. 
SE Q m NO: 459 is a second determined cDNA sequence for Cone 55163. 
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SEQ ID NO: 460 is a firs, denned cDNA sequence for clone 55 .64. 

StyiiMNv. „rMA omieoce fordone 55164. 

SEQIDNO^lisaseconddetermmedcDNAsequenc 

Jo ID NO- 462 is a first determined cDNA sequence for Cone 55 ,65. 
21 NO: 463 is a second determined cDNA seance for Cone , 65. 
SEQ ID NO: 464 is a first determined cDN A sequence for clone 55 166. 
B Q " NO: 465 is a second determined cDNA sequence for clone 66. 
2 mNO: 466 is a firs, determined cDNA sequence for clone 55167 

SEQiuw- _nWA seauence for clone 55167. 

S EQIDNO:467isaseconddetermmedcDNAse,uenc 

EQ .D NO: 468 is a first determined cDNA sequence for clone 55 16*. 
2 » NO: 46, is a second determined cDN A sequence **-»»-. 

S EQIDNO:471isaseconddetemunedcDNAse,ue 
S m NO: 472 is a first determined cDN A sconce for Cone 55,70. 
2 ID NO: 473 is a second determined cDN A sequence for Con 5, 70. 
SEQ ,D NO: 474 is me defined cDNA sequence for c one 55,7 • 
SEQ 10 NO: 475 is the determined cDNA sequence for c one 
SEQ ,D NO: 476 is the determined cDNA sequence for clone 55 173. 
2 ro NO- 477 is a firs, determined cDNA sequence for Cone 55,74. 
2 Zo: 47S ts a second determined cDNA sequence - c one 5,74. 
SEQ n> NO: 479 is the determined cDNA sequence for Cone 55 75. 
SEQ ID NO: 480 is me defined cDNA sequence for clone 55 6. 
SEQ ,D NO: 481 is me determined cDN A sequence for contrg 525. 
SEQ ID NO: 482 is me de,ermined cDNA sequence for con g 526. 
SEQ ID NO: 483 is the determined cDNA sequence for conttg 527. 
SEQ ,D NO: 484 is me defined cDN A sequence for config 
SE Q ID NO: 485 is me determined cDNA sequence for c„n«g 9. 
SEQ ,D NO: 486 is ,he de,ermined cDNA sequence for contrg 
SEQ ID NO: 487 is me determined cDN A sequence for conUg 5 . 
SEQ ID NO: 488 is the determined cDN A sequence for contvg 532. 
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SE Q ro NO: 489 is the determined ^ A sequence or ^ « 
SE Q ID NO: 490 is the determined oDN A seance or conUg M. 
SEQ fD NO: 49, is the determined cDNA sequence or con g • 
SEQ ,D NO: 49. is the determined c D N A sequence or con S • 
s SlDNO:493is.hedeterrm» edcDNA sequence or con ««7. 
EQ m NO: 494 is me — cDN A sequence or con g • 

SEQ ID NO: 495 is me defined cDN A sequence f or con, g 53, 
SrNO.^is^ede.enninedcDNAsequence^conns^. 

SEQ ID NO: 497 is the defined cDN A sequence for con g 
EQ 1D NO:49Sis te de ten ninedc D NAse,„ence f o r c„n g «. 

• ^nNAseauence for contig 543. 
SEQ ID NO: 499 is the determined cDNA seque 

• a „n>JA seauence for contig 544. 
SEQ ID NO: 500 is the determined cDNA sequen 

^ • j nvjA ceauence for contig 545. 

SEQ ID NO: 501 is the determined cDNA sequenc 

. • j ^nNA seauence for contig 549. 
SEQ ID NO: 505 is me determined cDNAseque 

E Q ro NO: 506 is the denned cDNA sequence or con g *a 
SEQ ID NO: 507 is the determined cDN A sequence for con g 
SEQ ID NO: 50* is the determined cDNA sequence for con g 552- 
Z ID NO: 509 is -he determined cDNA sequence for con g • 
SEQ fD NO: 510 is the determined cDNA sequence for con S 5 • 
SEQ ID NO: 51 1 is tKe determined cDNA sequence for contig 5* 
SEQ ID NO: 512 is the dete^ed cDN A sequence for clone 57^ 

SEQ m NO: 513 is the determined cDNA sequence for c one 9. 
S I DNO:5 1 4ismedeterminedcDNAseqne»ceforco,n ■ 

SEQ ID NO: 515 is me determined cDNA sequence for clone 72 ■ 
SEQ ID NO: 516 is the determined cDN A sequence for clone , 
SEQ ID NO: 517 is the determined cDN A sequence to, Cone 57213. 
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SEQ ID NO: 518 is the determined cDNA sequence for done 
SE Q ID NO: 5 1 9 is the determined cDNA sequence for clone 57219. 
SEQ ID NO: 520 is the determined cDNA sequence for clone 57221. 
SEQ ID NO: 521 is the detennined cDNA sequence for clone 57222. 
SEQ ID NO: 522 is the determined cDNA sequence for clone 57223. 
SEQ ID NO: 523 is the determined cDNA sequence for clone 57225. 
SEQ ID NO: 524 is the determined cDNA sequence for clone 57227. 
SEQ ID NO: 525 is the determined cDNA sequence for clone 57228. 
SEQ ID NO: 526 is the determined cDNA sequence for clone 57229. 
SEQ ID NO: 527 is the determined cDN A sequence for clone 57230. 
SEQ ID NO: 528 is the determined cDNA sequence for clone 5723 1 . 
SEQ ID NO: 529 is the determined cDNA sequence for clone 57232. 
SEQ ID NO: 530 is the determined cDNA sequence for clone 57233. 
SEQ ID NO: 531 is the determined cDNA sequence for clone 57234. 
SEQ ID NO: 532 is the detennined cDNA sequence for clone 57235. 
SEQ ID NO: 533 is the determined cDNA sequence for clone 57236. 
SEQ ID NO: 534 is the determined cDNA sequence for clone 57237. 
SEQ ID NO: 535 is the determined cDNA sequence for clone 57238. 
SEQ ID NO: 536 is the determined cDNA sequence for clone 57239. 
SEQ ID NO: 537 is the detennined cDNA sequence for clone 57240. 
SEQ ID NO: 538 is the determined cDNA sequence for clone 57242. 
SEQ ID NO: 539 is the detennined cDNA sequence for clone 57243. 
SEQ ID NO: 540 is the detennined cDNA sequence for clone 57245. 
SEQ ID NO: 541 is the determined cDNA sequence for clone 57248. 
SEQ ID NO: 542 is the determined cDNA sequence for clone 57249. 
SEQ ID NO: 543 is the determined cDNA sequence for clone 57250. 
SEQ ID NO: 544 is the determined cDNA sequence for clone 57251 . 
SEQ ID NO: 545 is the determined cDNA sequence for clone 57253 . 
SEQ ID NO: 546 is the determined cDNA sequence for clone 57254. 



26 





210121.475C10 



SEQ ID NO: 547 is the determined cDNA sequence for c one 572 • 
SEQ ID NO: 548 is the determined cDNA sequence for c one 5 2 7. 
SEQ ID NO: 549 is the defined cDN A sequence to, clone 258. 
SEQ ID NO: 550 is the determined cDNA sequence for clone 5725 . 
SEQ ID NO: 551 is .he determined cDNA sequence for c one 726 , 
SEQ ID NO: 552 is the determined cDNA sequence for clone 
SE Q ID NO: 553 is the determined cDNA sequence or clone 5T2«. 
SEQ ID NO: 554 is the determined cDNA sequence for clone 7*4. 
SEQ ID NO: 555 is the determined cDNA sequence for c one 726 . 
SEQ ID NO: 556 is the determined cDNA sequence for c one 7266. 
SEQ ID NO: 557 is the determined cDNA sequence for c one 57267. 
SEQ ID NO: 558 is the determined cDNA sequence for clone 7*8. 
SEQ ID NO: 559 is the determined cDNA sequence for c one 7269. 
SEQ ID NO: 560 is the determined cDN A sequence for clone 7270. 
SEQ ID NO: 561 is the determined cDNA sequence for clone 727 . 
SEQ ID NO: 562 is the determined cDNA sequence for c one 57272. 
SEQ ID NO: 563 is the determined cDNA sequence for c one 57274. 
SEQ ID NO: 564 is the determined cDNA sequence for clone 
SE Q ID NO: 565 is the determined cDNA sequence for c one 277. 
SEQ ID NO: 566 is the determined cDNA sequence for clone 72^. 
SEQ ID NO: 567 is the determined cDNA sequence for done 
SEQ ID NO: 568 is the determined cDNA sequence for clone 
SE Q ID NO: 569 is the determined cDNA sequence for c one 7283. 
SEQ ID NO: 570 is the determined cDN A sequence for c one 
SEQ fD NO: 571 is the determined cDNA sequence for clone 57287. 
SEQ ID NO: 572 is the determined cDN A sequence for c one 57288. 
SEQ ID NO: 573 is the determined cDN A sequence for c one 7289. 
SEQ ID NO: 574 is the determined cDNA sequence for c one 57290. 
SEQ ID NO: 575 is the determined cDNA sequence for clone 57292. 
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SEQ ID NO: 576 is the determined cDNA sequence fo, done 7 95. 
SEQ ID NO: 577 is the determined cDNA sequence for clone 57296. 

SEQ ID NO: 578 is the determined cDNA sequence for clone 57297. 

SEQ ID NO: 579 is the determined cDNA sequence for clone 57299. 

SEQ ID NO: 580 is the determined cDNA sequence for clone 57301 . 

SEQ ID NO: 581 is the determined cDNA sequence for clone 57301 

• j TVW a «pnuence for the beta chain of a 
SEQ ID NO: 582 is the determined cDNA sequence 

lung tumor specific T cell receptor. q{ & 

SEQ ID NO: 583 is the determined cDNA sequence P 

10 ~ SPe S"s the acid sequence encoded h y SEQ «, NO: 58, 

SEQ " no': 585 is me amino acid sequence encoded by SEQ ID NO: 582. 
SEQ ID NO: 586 is the amino acid sequence encoded by the 5' termmus of 

, , 14F1 °' SEQ ID NO: 587 is the amino acid sequence of a T eel, epitope contained 

within SEQ ID NO: 586. frtr < 4 533 

SEQ ID NO:588 is the determined cDNA sequence for 54533 
SEQ ID NO:589 is the determined cDNA sequence for 54534 
SEQ ID NO:590 is the determined cDNA sequence for 54536 
SEQ ID NO:591 is the determined cDNA sequence for 54538 
SEQ ID NO:592 is the determined cDNA sequence for 54540 
SEQ ID NO:593 is the determined cDNA sequence for 55084 
SEQ ID NO-.594 is the determined cDNA sequence for 55086 
SEQ ID NO:595 is the determined cDNA sequence for 54555 
SEQ ID NO:596 is the determined cDNA sequence for 54557 
SEQ ID NO:597 is the determined cDNA sequence for 54564 
SEQ ID N0.598 is the determined cDNA sequence for 55098 
SEQ ID N0:599 is the determined cDNA sequence for 55473 
SEQ ID NO.600 is the determined cDNA sequence for 55104 



20 



25 



28 



210121.475C10 



5 



10 



15 



20 



25 



SEQ ID NO:60I is the denned cDN A sequence for 0 

SEQ ID NO:602 is the determined oDNA sequence or 07 
SEQ ID NO:603 is the determined cDNA sequence or 
SEQ m NO-,04 is the determined cDN A sequence 

SEQ m NO:605 is the determined cDNA sequence or 477 

SEQ ID NO:606 is «he detained cDNA sequence »r « 
SEQ ID NO:607 is the denned cDNA sequence for 55483 

SEQ ID NO:608 is the denned cDNA sequence or 4 

SEQ ID NO .609 is the defined cDK A sequence or 5487 
SEQ.DNO.IOisUred^inedcDNAseo.oenceor «8 

SEQ ID NO-611 is the determined cDNA sequence 

SEQ ID NO:6,2 is the defined cDNA seance or W 

SEQ m N06.3 is the determined cDNA sequence or ^ 

SEQIDNCHisthede—cDNAsequencefo ^ 

SEQ ,D NO:61 5 is the determined cDNA sequence for 
SEQ ID N0.6I6 is me determined cDNA sequence for *93 
SEQ D) »0:6,7 is the determined cDNA sequence or M 
SEQ.DKQ^Sismede.erminedcDNAsequenceftr ^ 

SEQ »D NO:6I9 is the defined cDN A sequence o « 
SEQ ID NQ:620 is me determined cDN A sequence to 549 
SEQ ID NO:62> is the determined cDNA sequence o M 
SEQ ID NO:622 is me detenruned cDNA sequence or 5 5* 
SEQ ID NO:623 is the determined cDN A sequence or 6« 
SEQ H> NO:624 is the determined cDNA sequence or 6482 
SEQ ID NO:625 is the determined cDN A sequence or 564*4 
SEQ ID NO:626 is the defined cDN A sequence or 6487 
SEQ ID NO-.627 is the determined oDN A sequence or *W 
SEQ ID NO:628 is the determined cDK A sequence for 6490 
SEQ ID MO:629 is the determined cDNA sequence for 56493 
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SEQ ID NO-630 is the determined cDN A sequence or 649 
SEQ ID NO:63l is the determined cDNA sequence for 
SEQ ID N0.632 is the determined cDNA sequence or *» 
SEQ.DNO^Sistede.enninedcDKAsequencefor^ 

SEQ ID N0.634 is the determined cDNA sequence for 
SEQIDN Q,63 5 i S d.ede teD ninedcDKAseque»cefo * 

SEQ m WM36 is the determined cDNA sequence or 6 9 
SEQ ID NO:637 is the determined cDNA sequence or 39 
SEQID N 0: 638isU,edeterminedcDNAscuencefor 7^8 

SE Q IDNO:63,ismede,erminedcDNAsequence 5** 
SEQ ID NQ:640 is me determined cDNA sequence fo 5*» 
SEQ ID NO:64, is the determined cDN A sequence or 
SEQ ID NO:642 is me determined cDNA sequence for 7 
SE Q IDW.643 is me determined cDNA sequence or 7 
SEQ ID N 0:644 is me determined cDNA sequence or 
SEQ ID NO:645 is the determined cDNA sequence for 2 

SEQ ID N0.646 is the determined cDNA sequence or 
SEQffi KO : 647ismede,ermmedcDNAsequence^7 ^ 

SEQ ID NO:648-686 are the determmed cDNA seque 

described in Tables 9-10. sequences for the clones 

SEQ ID NO:687-727 are the determmed cDNA sequ 

described in Tables 11-13. ce foI clone 

SEQ ID N0.728 is the determined full lengtn 

DMS39 (partial sequence given in SEQ ID NO:695). ^ ^ ^ 

SEQ ID NO:729 is the determmed full-length cu 

DMS126 (partial sequence given in SEQ ID NO;708) _ foI clone 

SEQ ID NO:730 is the determined full-length c 

DM S2 18 (partial sequence given in SEQ ID NO:720). 
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n »A fiill-leneth cDNA sequence for clone 
SEQ ID N0.731 is the determined full lengtn 

DMS253 (partial sequence given in SEQ ID NO:723> ^ ^ ^ 

SEQ ID NO-.732 is the determined full-lengtn 

LSCC-86 (partial sequence given in SEQ ID N °^ 5) g SEQ ID NO:732 

SEQ ID N0.733 is a first amino acid sequence 

and designated LSCC-86proteinl. by se q ID 

SEQ ID NO:734 is a second amino acid sequen 

NO-.732 and designated LSCC-86protein2. ^ n0;732 

SEQ ID NO-.735 is a third amino acid sequence encod 
10 and designated LSCC-86protein3. 

DETAILED DESCRIPTION OF THE ™ON ^ ^ ^ fa 

The present invention is directed generally oom P ^ 

c nrp<;ent invention include, um oi 
fflustrative compositions of the pres Nucleotides encoding such 

15 polypeptides, particularly ' ! r n P— cells (APCs, and 

peptides, ^bodies and other brndrng agents, antrge 

immu „e system ce.is (eg T«*ft ^ ^ ^ indicate d 

* PraCt ' M .irlodsofvhoiogy,— ogy, microbiology, 
* * e " T i e— «. sfcll of me a* nrany of 
M molecular biology and —ant DNA „ explaine d 

wh ich a, described be.ow for J. « A „ MamIal 

M1 y in the literature. See, , g ., Sambrook, e, al M ^ 

Cloning: A Practical Approach, vol. ^ ^ ,985); 

25 oait, ed., 1 W , Nucleic Acid Hyb— ^ ^ ^ 

option and — ^^u*-.^-* 

(R. Freshney, ed., 1986), mcai, 
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)r mfta , are hereby — * » «*- ^1 d daims , to singuh, forms 

As used in this specify, and th appen 



Efi!ssaS!ie£2fflt2*!I>5 „ . ta its conventional meaning, 

As used herein, the tenn -p*W* -* rf 

•^c The oolvpeptides are not linutea 10 d ^ 
; as a sequence of ammo a*ds«P ^ ^ te „ of 

^^rTZZZ* * herem — spec-* 

polypeptide, and such « ^ ^ ^ ^ ^ ssl0 „ 

0 indicated otherw.se. Thts term Rations, acetylauons, 

phosphorylauons and the lto, Mlvp eptMe may be an entire protem, or 

natural* occurring and non-naturally oceurrmg. A ^ ^ ^ ^ ^ 

a subsequence thereof- * determina „, s substantially 

, 5 are amino acid subsets «^ ^ V^. mi ^ capabie of evoking 
responsible for the immunogenic properUes of a poiypep 

an immune response. invention comprise those 

Particularly iUustrative polypeptides of me prese ^ 

^+ fnrth in any one oi bbi^ 1>IW3 
encoded by a polynucleotide science ■» * ^ hyb[idizes 

M 3M , 396 , 398 , 20 ^^ZZZL highiy shingent coupons, 

under moderately stringent condmons, or, altemat ^ ^ ^ ^ ^ ^ 396j 
t0 a polynucleotide sequence se, forth m any one » 

3 98 420 422-424, 428-433, 440-583 artd 588-732. C-« m ^ 

» * m 42u 42 ;:;c:^ — - — - — * 

The polypepudes of the rese ^ ^ 
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Wntide" or "lung tumor protein," refers generally to a 

polypeptide seance of the pre-. « ^ ^ fa 

. polypeptide, tha, is expressed . a — ^ ^ ^ ^ ^ 

.ample preferably greater - o , mg _ smpte tested, a. a level 

5 ^ Preferably ; a, L five fold, greater than * -e, o f expression 

tot is at leas, two « ^ J ye ^ provided herein. A lung 

in normal tissues, as determined using iK increased level of expression 

_ polypeptide sequence of the — »- - . 
in ^or cells, has particular utility bo* as a diagnostic marker as 

10 target, as further described below. fc „ 

In certain preferred embodunents, the polyp P 
• • thev react detectably within an immunoassay (such as an ELISA or 
isogenic, i.e., they react dete ^ ^ ^ 

stimulation assay) with antisera and/or T-cell P ^ 

• oMivitv can be performed using techniques wen 
Screening for immunogenic act** P ^ ^ „ ^ 

15 skilled artisan. For example, such »-.«- ^ ^ ^ 

described in Harlow and Une, A***-- * « > „„ , 

loss In one illustrative example, a polypeptide may be imm 
Laboratory, 1988. In one .1 ^bodies the sera 

-—se.may.enbe — and bound antibodies 
peptides disclosed here, m * — 

W P-**" as used herein, ,s a fragment of ^ 

the invention that itself is immunologically reactive - ^tide. immunogenic 

25 -^T-^^-^^X* such as tiiose 
portions may generally be identified using wen known ^ ^ 

summarized in Paul, Fundamental , 3rd ed., I ^ 

J u • wh techniques include screening polypeptides iot 
references cited therein. Such technique ^ ^ 

react with antigen-specific antibodies, antisera and/or T-cell 
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10 



15 



if thev specifically bind to an antigen 

hereta , ^ - — - md d0 not ^ 

tey reactwith the P-n » an™ my be prepaled as 

detectably with unrelated protons). Such arms 

described herein, and using weii-known techraaues. e rf 

— * kSS,1>m r^ «* ofimmunogenic activity of the —en, 
T .cell reactivity assay). ^ ^ 70% m d most prefer* greater 

portion is a. teas, about 50/, preferab y ^ ^ 

**"*"-« ^^lld 1 have a .eve, of — enic 
preferred immunogenic portions w, ^ ^ 

rfvny greater than that of the corresponding Ml-leng* p yp 

* certain other embodmt * ^ 

m c,ude peptides in which an N-<ermmal ieader se,u ^ ^ ^ ^ 

ta ve been deleted. Otiier illustrative "—^5 amino acids), relative to the 
C-terminal deietion (e.g., 1-30 ammo aetds, preferably 

.nature protein. ti0 „ of the invention may 

In another embodiment, a poiyp r 

,so comprise one or more peptides fha, are — ^ • , 

- — — ^r;;— : . ,» . — . 

polypeptide having an ammo acid sequence 

fragment or variant thereof. s „ provi ded that 

„ another embodiment of the in ^ 

uprise one or more polypeptides that are capaH £ ^ ^ ^ _ 

« - — r ^yti: — - — ^ *■ 



20 



25 
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— :rt - * — 

< in 1 5 20 25 50, oi 100 contiguous amino acias, 
comprising a. leas, a on, , 1* _ ^ ^ ^ ^ such M 

ending all —ate lengU, * a po » ^P ^ ^ ^ _ 
m0 se set for* in SEQ ID NOs: 391, 393, 395, 397 ^ ^ ^ ffi ^ 

» those encoded by a polynucleotide sequence se, forth » , 

In another aspect, the present invention p 
0 ^osiUonsdescrihedhete, ^^^^ 

In one preterrea cu ant ibody and/or T- 

• ^„«r>ioaicallv reactive with an amicus 
. i . , ^ mesen t invention are immunologically 
15 provide by the present in 

--^r'^^STTp^-. —s and ^ 

10 ^ PKfe Mbit . level of immunogenic acnvny of a. least about 
provided by the ptesen. — exh, >. a Ivel ^ ^ ^ 

50./., preferably a, leas, about 70* and most prefer ly 

A polypeptide variant, ^ ^ ^ ^ more 

typically differs from a polypeptide spoon y 

mav be naturally 

substitutions, deletions, additions — pie, Z modifying one or more of the 

occurring or may be synthetically generated, for xam _ y ^ ^ 

tVif- invention and evaluating men urn 
25 above polypeptide sequences of the tnvenn in me ^ 

Ascribed herein and/or using any o, a number of techmq- ^ ^ ^ 

• it„Vi nne or more portions, such as an in ua 
include those m which one or mo _ illustrative variants include variants in 

transmembrane domain, have been removed. Other 



35 



",■3=. 





210121.475C10 



• -a. nreferably 5-15 amino acids) has been 
„ (p e 1-30 amino acids, preleraoiy 

which a small portion (e.g., i ™ 

ta many -stances, a vanant w ^ ^ ^ 

„tive — * one ^ „ would 

S - « - — ~~ nature of the polypeptide t o be substantia!* 

exp ect the secondary be made in the structure of the 

nnehanged. As a— — ^ :i ntion mi stU, obtatn a functional 
Nucleotides - deriv l polypepti de * — characteristics, 

m0 ,ecu,e tha, encodes a var- ^ ^ ^ ^ ^ „ 

10 ,,, with immunogeruc character,* J immunogenic va[ianl 0I 

of a polypeptide to create an ^ ^ ^ „ ^ wicall y change one or 

portion of a polypeptide of the mvention, one sluUed 

, ^*^rr nMA seauence according to I aoic 
more of the codons of lb. encodmg ~ for ^ ^ acids 

P„r example, certam amm-t - ^ ^ ^ 

15 in a protein structure without apprecrabl to ^ ^ ^ on 

„ such as, for example, antigen-btndmg regtons o J ^ ^ 

subs trate molecules. Since i, is the interactive ca „ 

be made in a protein sequence, and, of course, ■* ^ ^ ^ various 

20 nevertheless obtain a protein wth take prope tes ^positions, or 

cbarrges may be made in the peptide seque ces ^ «. ^ ^ ^ 
responding DN A sequences which encode satd peptides 



biological utility or activity. 
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Table 1 




Alanine 



Cysteine 
Aspartic acid 
Glutamic acid 
Phenylalanine 

Glycine 

Histidine 

Isoleucine 

Lysine 

Leucine 

Methionine 

Asparagine 

Proline 

Glutamine 

Arginine 

Serine 
Threonine 

Valine 
Tryptophan 

Tyrosine 



Cys 
Asp 
Glu 
Phe 
Gly 
His 
lie 
Lys 
Leu 
Met 
Asn 
Pro 
Gin 
Arg 
Ser 
Thr 
Val 
Trp 
Tyr 



A 
C 
D 
E 

F 

G 

H 

I 

K 

L 

M 

N 

P 

Q 

R 

S 
T 
V 

w 

Y 



GCA 
UGC 
GAC 
GAA 

uuc 

GGA 
CAC 
AUA 
AAA 
UUA 
AUG 
AAC 
CCA 
CAA 
AGA 
AGC 
ACA 
GUA 
UGG 
UAC 



GCC 
UGU 
GAU 



Codons 

GCG GCU 



GAG 

uuu 

GGC 

CAU 

AUC 

AAG 

UUG 

AAU 

CCC 

CAG 

AGG 

AGU 

ACC 

GUC 



GGG GGU 



AUU 



CUA CUC CUG CUU 



CCG CCU 



CGA CGC 

UCA UCC 

ACG ACU 

GUG GUU 



CGG CGU 
UCG UCU 




the hydropathic index of amino acids may be 
In making such changes, the hydrop 

consi dered. The impose of me hydropatluc ammo - * ^ 

biologic ^ion on a protein is gene* ; — = £ ^ „ rf 

the amino acid contributes to the secondary 

f *y.» nrotein with other molecules, 
defines the interaction of the protein ^ ^ ^ 

♦ n>JA antibodies, antigens, and the like, fcacn 
substrates, receptors, DNA, antiooaie , 
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• 9 

(Kytt - ooo,* - = - J onin ; (+ , 9); to ( + ,); 

(+3 „ phenylalarune ( + ^ ^ (-0.9); tyrosine (-,3); proline (" 

^ (^.4); threornne (-0.7), senne >, ( _ 

5 ,.6); histidine (-3.2); glutamate (-«* e taBmme ( 3 5) ' 

3.5); lysine (-3.9); and arginine (-4.5). ^ by other 

B „ .own in the an that «- - J ^ g ^ 

similar biological activity, ,., still obtam a brolog ^ ^ 

10 ^g such changes, the —on ^ _ 
« is preferred those ^ * , m fte .bstitntion o f - 

^ —fon the basis o f hydrophilicity. a , Patent ,55,10. 

herein by ^^^Z^^ZZ. 

15 average hydrophilicity of a protein, as governed by tire hyd 

As detailed in U. S. Patent *p 
have been assigned . »ino acid resid.es; argirdne ^ ^ 

1); g _ tt (+3 .„ ± 1); ser. ^ ^ cyste i»e (-1,; 
20 threonine H-4); prohne (-03 , ^ ( _ ( ^ ^ ( „ 2 „ 

methionine (-1.3); vahne (-U), e ( ^ ^ ^ ^ ^ to 

phenylalanine (-2.5); tryptophan (-3.4). a biologically 

^tituted for artother having a simiiar hydrophrhcty v,u= ^d ^ 
e^valent, »d ta particular, an immunologically co-en ^ • ^ 
25 —on of anuno acids whose hydrophilicdy va.es — n - P 
^.hin ± 1 are particularly preferred, and those wtthtn ±0.5 are 

PrefclKd ' As outhned above, annuo acid — ons 
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. ani ^ lte . Exemplary substitutions that take 
hydl ophobicity, ^ophiU*. ^ ~ w well Kno^n to those of skill 

vari ous of the foregoing ch— - ™ ^ seriM mi ^ 

gtatamine artd asparagme; and val me, ^ stab , hty 

In Edition, any po.yr— « ^ ^ fc ^ o( flatfBng 
viw . Possibie modifications rnctade, b ^ ? 0 . methyl rather fl™ 

sequences a, the 5' and/o, ,■ ends; the use of ^ ^ 

pho sphodiesterase linkages «> * «*- ^ ^ oethyl ., thio- and other 
suc h as inosine, queosine and wyhutosme, as weil as » 
10 modified forms of adenine, cytidine, guanine, t^an ■ ^ rf ^ jn 

— -id substituti „ ^ ^ „ amre of 

^..^^■'''^^IJ.* include aspartic acid and 
te residues. For example, negattvely ctarge J ^ ^ ^ 

15 with uncharged polar head *>*\J ^ ^e; and serine, threomne, 

leucine and valine; glycme and alantne, asp g ^ ^ 

ph e„y,alanine and tyrosine. Other groups of ^ ^ ^ _ ^ fc {3) ^ 

ehanges inciude: (1) ala, pro, *. « fc A variant may ^ or 

ile , leu , me,, ala, phe; (4)lys, ar g , h,s; and (5)ph , V. ^ 

20 alternatively, con* nonconservatwe ^ ^ ^ of five 

peptides differ from a na« ^ ^ ^ fa ^ te 

rrsr-n - - r - - — 

secondary suture and hydropathic nature of the p*«£ ^ , 

ta K-termina, end of ^ ^ . . ltaker « o*er 

»* ° f "» Pr0tem - ^ Ration or identification of the polypi 
sequence for ease of synthesrs, punfication 
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* *• -*-szi* below, between - — s 

for maximum correspondence, as descn rnmoariso n window to identify 

m W ,c* performed * — g the — ; ndow ,, , _ ^ 
and compare loca, regions of seance — . A corner 

. „f at least about 20 contiguous positions, usually s» 
refers to a segment of at least aeon ^ same 

v. ,. 50 in which a sequence may be compared to a reference seq 
about 50, in which q ^ y ^ 

number of contiguous positions after the two , „ ducted using flie 

Optimal alignment of sequences for comparison may 

in the Lasergene suite of bioinformatics software (DNASTAR, be 

.hemes desc ri bed in 

15 evolutionary change in proteins - Matrices ^ 

MX), (ed.) Adas of Protein Sequence an ~ ^ ^ 

poundation, Washington OC Vol. 5, uppl. P 3 . ^ ^ 

Appr0 ach to Alignment - £ md sharp , p.m. 0 «*> 0» 

Academic Press, Inc., San Diego, CA, HW* 

c „ m , - 2: Li, - * — - — * 

P.H.A. and Sokal, R.R. j d u man> D j. 

Nlime rica, — * *«— Press, San Francisco, CA, WHbur, 

(19 83) Pro c. Na«. Aca*. S». USASO Jl^. ^ 
25 Attemativdy, optimal alignment of sequences P 

25 , QmHh and Waterman (1981) Ada. ar^. 

conducted by the local identity aigonthm of Smith and ^ 

. . ^rithm of Needleman and Wunscn ^1 * # ^ 
2:482, by the identity alignment algorithm N 

, • m methods of Pearson and Lipman (mo) n 
48:443, by the search for similarity methods r 
Ac* Sc, USA 85: 2444, by computerized implementations of these alg 
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j , TFASTA in the Wisconsin Genetics Software Package, 
BESTFIT, BLAST, FAST A, and TFASTA « n 

^ /rrr^ S75 Science Dr., Maaibuu, h 
Genetics Compute. Group «KX* ^ ^ ^ for 

One preferred example g ^ „ 

percent sconce identity and se,uence — - < ^ 

5 ^rithms, which are described ^^<^ BLAST and BLAST ,0 
^AtachuUtaMWOO); Mol fto/. 215.403 410, P 

ca n he used, for example with me — . Softw are for 

• j . « f„r the riolvnucleotides and polypeptides 01 me i 
sequence rdenmy for the olyn ^ ^ ^ foI 

performing BLAST analyses .s puhhcly ava ^ ^ ^ 

10 Biotechnology Ration. F„, amino acid se^ asconng^ ^ ^ ^ 
Tulare the cumulative score. Extensron x ^ ^ 

^ Ae cumulative alignment score falls off by , of one 

achieved value; me cumulative score goes to zero or " ° ^ 

.^-^^^■^-^^ttly -d speed of the 
15 BLAST algorithm parameters W, T and X detenmne the sens.tr 

alignment. 'Wentase of sequence identity" is 

t nn p referred approach, the percentage 

15 percent, or 10 to 12 percent, as f sequences. The 

— — or dele., ) for op-^ of. ^ ^ ^ ^ 

percentage is calcuiated by determmmg * - J ^ ^ 

- - ~ Ttl oCn^ ^«oer ofpositionsmmereference 
25 adding the number of matched ^ ^ ^ ^ ^ 

sequence (U., the window s.ze) and mumplymg tn 

of sequence identity. „„w„,ide may be a fusion 

Within other illustrative embodiments, a comprises at 

• multiple polypeptides as described herem, or that compn 
polypeptide that comprises multiple poiyp p 
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A . . hereln ^ an unrelated «!-«. 35 S ^ 
leas , one polypeptide as described h . » assist in providing T helper epitopes (an 

^logical firsion partne* P £ . T ^ ^ ^ ^ ^ 

assist in expressing the protein (an express immun „,ogieal and 

^mbinan, protem. 0- —-^ ^ ffiay be ^ so as to 
expK ssion enhancing ft*. P-~ e t0 te targeted to 

— <* « ° f teion part „ers ineiude affinity tags, which 

desired intracellular eompartments. Still furthe 

facilitate purification of the polypeptide. 

Fusion polypeptides may generally be prepar ^ ^ 

0 • Preferably a fusion polypeptide is exy 

including chemical conjugation. * ^ , 0 a n0 „. 

recombinant polypeptide, — the ptoduct.cn « ^ ^ fc 

fnsed polypeptide, in an ^ - * » ^ 

peptide components may be - ^ ^ ^n, 

15 expression vector. TTe 3' end of ft. DNA , ^ ^ ^ ^ ^ te 

is hgated, with or without a pepUde uto ^ ^ ^ ^ ^ 

— ^ ^ sC «V de .a, re.„s *e -logical activity 
This permits translation into a singi 

of both component polypeptides. ^ &st ^ second 

A peptide ,mxer seance may he ^ ^ ^ 

peptide components hy a distance ^ ^ 

its seconds and tertiary structures. Such P ^ ^ ^ ^ ^ ^ 
to fusion polypeptide using ^ (1) their ability to adopt a 

— sconces ma, he chosen ^ ^ . ^ „ m could 
25 flexible exuded conformation; ® ft- - JJ ^ ^ ^ ^ ot 

interact with functional epitopes polypeptide functional epitopes, 

phobic or charged residues tha, ~ - - ~ — 

Preferred peptide linker sequences contain y, ^ ^ 

amino acids, such as * and Ala may also be used in 
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, „ as linkers tool* those closed in Maratea 
fences which may be useMy ^ ^ uw S3:8258 -826 2 , .986; 

""^r £1 N „.*,7 5 .,,80. * linker sequence ™» 
„, Patent Ho. 4,35,33 an «F ^ ^ « not required 

generally be from 1 .0 about 0 -» ^ acid regI ons 

5 w hen the firs, and second polypepfdes have no 

*- can be used to separate the — „ ^ ttans crip.ional or 

Rational regulatory — ^ ^ „, f „s, po^des. Similarly, 
DNA ,e located o,, .0 ^ — n terminaUon signals „. OIU y 

Th e ftsion peptide <an » " proteto capahle 

togete with an — irnn™nogen« pro*. ^ ^ md 

of eliciting a recall response. Examples «* P ^ ^ ^ ^ ^ 

15 h epa* proteins^, for example Stou.ee a^ ^ ^ . ^ 

to one preferred embodrment, the ,mm * t . 

Ral2 compositions and methods for ^ sequences is described in U.S. 

toununogenicity of heterologous polynucleoud, *W ^ ^ „ 

20 Pat ent .PPhcaUon "*« « * ' 

to «s entirety. Briefly, £ „ . ^e prote ase of 3 

^™ 2A ^ e in virolent ^ virulent strains of M. 
H, molecular weigh, encoded by ^ amino acid sequence of MTB32A have been 
wierCTtei , The nucleotide sequence and ammo ^ ^ ^ ^ ^ ^ ^ 

25 described (for ^ "^^^^d herem by reference, C-terminal 

and tarn (1999) 67.3998 ^ re main as a soluble 

polypeptides throughout the purrficahon ^ . whfch ;t is fcsed. One 

imm „oge„ici<y of heterologous immunogemc polypep 
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5 



10 



15 



• „ u KD C-terminal fragment corresponding 

prete ed Ral2 «- ^ 3 ;7^ 32A . other .referred ^ rt— - 
to amino acid residues 192 to ^ 3Q nucleotides , 

g e„erally comprise a, leas, about " — — « - - » 
at teas, atom 60 nucleotides, at .east about 100 n ^ 
or at .east about 300 nucleotides that encode a po*on o^ ^ ^ 

Nucleotides may comprise a ^ , variant „f such a 

encodes a Ral2 polype^ o, a portion thereof, ^ 

seq uence. Ra,2 P*— ~ - ^ ^ of fce encoded fcsion 
fcletions and/or insertions such that * £ . 

peptide is no, — * at least ab „„« 70S identity, more 

na tive Ra.2 polypeptide. Variants pre** ' <* ^ ^ t0 a 

pref eraHy a, .east about 30% identity -j^^. „ a ^ m ere„, 
^uc.eotideseo.uence^encodesanahve^ ^ ^ ^ „ 

withi n other b acterh»n Haemophilus 

derived from protein D, a surface pro em » ^ approximately 

^^.^^^ - tetaD 

the first ted of fte pro,em (,g., te firs embodime nts, the firs. 109 residues 

te .vatWe may be .ipidated. ^ ~ t0 provi de the po,ypep,de 
ot . apoprotein D fusron — ^ ^ „ expressio „ ,eve, m K - 

^ additional e X o g enous T-cel. ^ ^ ^ ^ „ f 

(tas functioning as an expression ^ ^ ^ 

,he antigen to antigen presenting cells. gl ^ 

protein from influenzae virus, NS1 (hemag ^ ^ 

In another embodiment, me ^ 
rf „n thereof (preferably a C-termrnal portion). Li 1 A is 
too,™ as LYTA, or a portion thereof Cpr > ^.^e amidase known 

toS »^l"^^^"^^ „S6). LYTAisan 
. amidase LYTA (encoded by the LytA gene; ^ ^ c . 

autolysin mat specifically degrades certain bonds in me pepfdogy 
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5 



10 



development of £ «* OLYTA express g P ^ ^ fte ^ 

protein , Purification of hybrid proteins contam, ^ ^ ^ 

embodiment, a repeat portion of LYTA V , residue 178. A particularly 
^ portion , found in the C-termina, reg»n st*bng 

pref ened repeat portion incorporate, restdues _ ■ ^ ^ the 

« another — e ^ . ^etmg signal 

nucleotides — ~ ~ ^JL~* —~ ' ^ 

capable of directing a polypept-de to th when fee d 

in Patent No. 5,633,234. An immunoge ^ ^ fl ^ ^ 
^ this ^ting signai, wffl associate more effi V ^ ^ 

hereby provide enhanced in vivo ^ my 0 f a varied of v,eU 

Polypeptides of the mve» on are £ ^ ^ ^ 

ta0 „ synthetic and/or recombi- techn,,ue, * 1 ^ ^ ^ ^ 

b elow. Polypeptides, portions and other ^ ^ rf ^ skiU 

_ be generated by syndic —^J^ ^ synth ,,ed using any of the 
in to art. in one illustrative exampie, .«* po yP P ^ 
eommerciaUy availab.e solid-phase ***** ^ ^ ^ ^ &£ 

— . - - - : 5 ::* r **- * — - 

Merrifield, J. Am. Chem. Soc. 85.2149 2 , ^ Hmer , AppU ed 

polypepti des is commercial,, — ^ „ operated according ,0 the 
BioSystems Division (Foster Crty, CA), an 

i— are iso,a,ed. An "isolated • po^ £ « „ ^ „ „ is 

separated from some or all 01 m 
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5 



10 



, ^edeg, — ieas. about 90% morepreferab^t 

suc h polypeptides a« -« - aUeasta „ out99%pttK . 

[east about 95% pure and most preferably 

mm^^Sm^^ ^,3, provides polynucleotide 

The present inventron, imer changeably 

positions. The terms "DMA" ~*£L - - - - — ' " ' 
herein to refer to a DNA — • « £ „ ^ 

particular speeies. "Isolated," as used h ten, » ^ ^ ^ ^ large 

awa y from other coding sequences °nd that ^ [ ftapnenls 0I oth er 

portions of unreiated coding DNA sue COUIse> this refers to the DMA molecule 

action, genes or po.ypepf.de or coding regions later added to the 

as originally isolated, and does not exclu 

—TIT— » - - 'J-JZZZ- 

— ■^'ssrsl--'* ■ 

to express, proteins, poiyp^ 

^--^■»^^ to trriu- anisan, polynucleotides of me 

As wiU be also recogntzed by tt. * ffld may be 

tav er. ti on may be ^^J^ Z^ ^ ^ ^ 
DNA (genomic, cDNA or synthettc) (q a DNA molecule in a one-to- 

HnRNA molecules, which contain introns an ^ 0I 

one manner, and mKKA ^ ~ ^^.p*^-**- 

non .coding sequences may, bu, need no , ^ ^ ^ ^ 

invention, and a polynucleotide may, but need 

support materials. (u, an endogenous 

^.rs^ 
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, arian, or derivative, preferably and immunogenic 

var ia», or derivative, o( such a serene. rf te pres e„, — 

Therefore, according to c „ me 0I all of a polynucleotide 

polynud eot,de co^c are == — ^ ^ ^ 42 ,424, 
5 ^ence se, for* In any one of SEQ ID NO, ^ ^ foflh ffl 

428 ,33, 440-533 and 5*8-732, 428,33, 440-583 and 588^ 

„ of SEQ m NOS, 2H-390, 392, 3 4, 3^ ^ ^ ^ „ „ f SEQ »D 

m and degenerate variants ^ ^3 and 58,732. * — 

10 preferred embodiments, the polyn 

peptides, as described above. p „ ly »cleotide 

to other related embodiments, the pre* ^ ^ ^ ^ ^ 2 „. 

v ariants having substantia, identity to the ^ ^ ^ ^ 

390> 392> 394 , 396 , 393-420 422-4 4, 42 8 -«. ^ ^ 90% , 95% , 

• • , i^st 70% sequence identity, preferably „ ly „„cleotide 
, 5 comprising at least 70 Mmpared , 0 a polyn 

96% , ,7%, 98%, or 99% or higher, thods described herein, (e g- > BLAST analysis using 
^uence of this invention using „ m « recognise tha, tirese 

^ard parameters, as described belo* 0«* ^ ^ ^ 

val »es can be appropriately ^ ^ cegeneracy, amino acid 

2 „ encoded by W o nucleotide secuencs b *ng 

sinularity, reading ftame positioning and ^ ^ ^ ^ substinra „ns, 

really, polynucleotid - ^ ^ ^ ^ „ me 
Editions, deletions ar*r insertions pre^ y diminish ed relative 

peptide encoded by the variant P*^^ ^ set fort h herein,. The 

25 to a polypeptide encoded by a r^^— - * *"* 

Krm "variants" should also be understood 

k „ m ents the present invention provides po ly nucleotide 
to additional embodiments, me p B M 

m „risin S various lengths of contiguous stretches 
fragments comprising v<m 
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q disclosed herein. For example, 
^eotides « P-ided by 0. -«-» nucte0 ,ides of one or 

m ,e of the fences disclosed *»» ^ in to context, — « - J 

, * ^ +Viat "intermediate leugv era; 50, 

5 be readily understood that 19 , £ ,, ; 21,22,2^'- 3MU , . 

ci 52, 53, era; 100, uu. 

to another embodtment of the conartIO „s « a 

10 ^ded^areeapaHeof^--^ U or a complement. 
10 Nucleotide sequence ^ ~ ^l^.*-*-^*"*^ 

Jence .hereof. Hybridization techmqu es^ ^ for testmg the 

2 pnrposes of — - * o*er polynucleotides -* 

hybridization of a polynucleotide ° £ *" * ; 0 EDTA (pH 8.0); . 

■ station of 5 XSSC, 0.5% SDS.1." s Mth 

„ prewasbing m a solution wasUng W ce at 65 C for 

50-C-60-C, 5 X SSC, overnight, Mlw > 0ne skilled m the art * 

k f 2X 0 5X and 0.2X SSC contauung 0.1 ^ ffi by 

- — ° f — - - - ,b ; 

Itering the - -en, of ,e hyh^ ^ ^ highly „- 

• formed For example, in dii exception that trie 

20 hybridization ,s performed ^ ^ ^ to P 

hybridization conditions include * „ c „ 65 . 70 »C. 

Iperature of hybridization is increased, ,g., 6 4esorib ed above, e.g., 

^ ta certain preferred embodiments, the p^ ^ ffle 

• „ foments and hybridizing sequences, 
polynucleotide variants, fragme „ wt ide sequence specifically ^ 1 

, • tw cross-reactive with a polypeP« M „ivoeotides that have a level 

« immunologically cross re „M«itides encode polypepuue 

^preferredembod^ ^ „ leaa - - 

- — * ; olmat for a polypeP* — * 

preferably at least about 90/. 

herein. 
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« or fragments thereof, 
1 of the coding sequence ltsett . . restricti „» enzyme sites, 
fences, such as ' coding segments, -4 *• 

muto p,e cloning °* M ^ated m > »** » fc ^ o{ 

« « * j^ombinant * ^ ^ ^ 3000 , about 

P*-*-* -T"" 00 about 200, about Uft about 50 h- P ^ ^ 

2 ,000, about U000, a« 500 ^ ,o 

10 to 0«**» ^ taKm s are said to »e 

—den- ^ ^ over a ^ ^ hacta , 

nUmbM ^a*"-*"*""" software (DNAST^ I- 

1 to the ^*» e S * ° f ^ embodies several alignment 

Madison, WD D ayh tt ^ ^ 

kernes descnbed * ' fot detect «- » ^ 

W T dlt W*- « - * SUPPl 626 645 Methods > ~~ 

Foundation, w pyogenes PP- 626-^ 9) ciB /oS 

a to Alignment and Phywg n G and Sharp, P-M. > 

Approach to Higgms, L> u - . „pn(197l) 

t San Diego, vJv ni && 17 . t> 0 binson, t-.f - 

5:151-153; Myers, b.w- 
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Ev0 i 4-406-425; Sneath, 
P.H.A. and Sokal, * FianC1 sco, CA, 

Numerical Taxonomy, ^ ^ be 

One preterr ^ ^ »b -. 338 9-3402 

15 »d M<*> * ^ ^ parameters *«** ^ for performing 

BLAST ana-yses - ^ rf ^ ~» ~ * matching resito es; 

20 m *o«de seouences, *e P ^ ^s; *W ^ fc 

alW ays >0) ^ N (P-» fte curool a„ve ahgnrn °- . ^ 

worf nits in each direction - « ^ Native - ■» end o£ 

quro tit, X from - -~ ~ resite ahg^ fc 

sensitive and speed of nl , and expectation (E) of • 9;109 , 5 ) 

A*«lt5 a woidlengtt> (W) ^ „ ^ So. " 

uses as defaults ff (W89 ) fw. of both strands. 

■ . matrix (see Henr* off ana a t ^panson 

sooting matrix i ,„,:„„ (El of W, M-5, N 

m\r,f50 expectation ipi 
aUgnnients, (B) of w. 

50 
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, h Rentage of seance identity" is darned by 
^ , over a window of comparison of a, least * 
eomparmg two op-y *- ^ , te .mparison -o™ 

positions, wherein the port-on of to P*» ^ ^ qsoally 5 ,0 15 

may uprise additions . demons ^ ^ Joes not 

percent, or .0 ,0 12 P-nt, as compared to to ^ ^ ^ 

Inprise addons or deletions) for , ^ fc ide n,ica, 

percentage is calculated by determtnmg * «> ^ „ f mtched positions, 

„ ucl eic acid bases occurs » " ^ ^ ^ of positions - * — 
«*• " r S — - - res* by 100 ,0 yieid to percentage 
sequence (i.e-, tbe wuldow size) an 

of sequence identic d bv of ordinary skill in *e art to,, as a result of 

K wil. be apprecated by those m ^ a 

ft e degeneracy of the genetic code, there ^ ^ homology t0 

peptide as described herei, ^^e.ess, - « ^ ^ 

m e nucleotide sequence of an, nattv g - ^ ^ Furt ner, 

fences in codon usage are specrficaliy herein are within to 

aUeles of to geues comprising to P^^us genes to. are altered as a result of 
scope of fc present invention. " ^ lr sub— of nnCeo.de, 

0 „e 0, more mutations, sucb as deleUons add,. ^ ^ ^ ^ „ 

- — -ssr — — - - mputat,on 

Alleles may oe ldemuwu 

and/or database sequence comparison). ^ a pp roach , 

^refore, in another ****** rf valia nts 

sneHassite-specif.cmuUgenesis.is emplo ^ ^ ^ specifi 

and/or derivatives of to polypepbdes des«^ ^ ^ q{ 4e 
.notations in a polypeptide ^nes provides a strai^tforward 

untying ^udeotides tot encode to* ^ . more „ f 
approach to prepare and test sequence vanants, to 
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„ ■ one or more nucleotide sequence change* Wo 
•a bv introducing one or mo. 

,he foregoing cons.derat.ons, by 

th e polynucleotide. ^ ot mutants through «» » 

Sue-specific mutagenesis allows P ^ rf ^ deslIed 

of specif, oligonucleotide sequences - ^ ^ . pli mer 

m u,*ion, as well as a sufficient number* ^ ^ ^ w s ,des 

^uence of sufficient si, and se,uen« om^ ^ ^ fa , 

of to deletion junction being traverse* M ^ ^ ^ ^ me 

- * - * proper ~* — 

to certain embodiments of Are present ^ ^ 

ta mutagenesis of the • ^ ^ 

0( me encoded polypeptide, «* " ^ ta ro e art, and are widely used to 

ct ea,e variants of bom ^^"^ „ f . DNA molecule, m such 
genesis is often used to alter a ^ ^ ^ ^ OI m 

,„ a urimer comprising typically a junction of the 

events, a pnm ^ ^ ^ both s , 4es rf the , 

length is employed, with about 

sequence being altered. m ^ ^ specific mutagenesis 

As will be apprecrated b, ^ ^ ^ ^ ^ and 

teotaiq ues have often employed a phage vector ^ ^ 

g e»e of interest from a plasmid to a phage ^ . $ pofcoBrf by 

ta general, site-directed mutatis m ^ ^ ^ 

« obtaining a single-stranded vector or meUm ^ ^ ^ ^ pep(ide . 
ve c,o, that includes within * «*— * "* 
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J . „ mutated sequence is prepared, generally 

— — *• :iri gle -Ua vector, ana 

synthetically. * >s ton -^Jf , Klenow fragment, to order » 

t0 DNA poking enzymes -* " ^ ^ ^ . ^ <■ *— 

complete to synthesis of - — ^ ^ md the second strand hears 

5 herein one strand encodes the onguta, . - ^ ^ ^e c e„s, 

snch as ficoficeUs, and clones ate seiected 

mutated sequence arrangement peptide-encoding DNA 

Xhe preparauon o f sequent ,—*o ^ ^ useM 

10 segments using site-directed mutagen ^ ^ ^ variants 

s^es and is no, mean, ,0 he hmttrng ^ ^ ^ Fot exam p,e, 

ot peptides - me DNA seances encud ^ ^ ^ ^mc 

^.veccencodingmedes^pe^ d J ^ ^ 

ag ents, such as famine, to . « of Maloy „ 0 ,, W ,4; Sega!, .976; 

Prokop and Bajpai, 1^1, 

by reference, for ftat purpose. mutagenesis procedure- 

Mused herein, . *e term Iopagau on which result in an 

. 20 urease in the concentration of - a detect* signal, such . 

concentration, or in an increase m to ° &KCtM ^V™^ 
Ration. As used herein, the term ^^^^^ 
, tended . refer to a process that ^ « P ^ ^ ^ „ . ^ 
mol ecule. The term template dependent pro* ^ ^ rf ^ ^ , s 

25 or a DNA moiecuie herein the sequen^* ^ ^ fa — w 

stated by the ° involve the introduction of the nucletc 

)987) . Typical ,y, vector mediated medtodo^ rf ^ ^ mi te 

^ fragment into a DNA or BNA vector, to ^ ^ „ 
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„ • crated herein by reference in its 

xt a ?V7 224, specifically incorporated 
provided by U.S. Patent No. 4,237,22, P 

H for the production of polypeptide variants of the present 
in another approach for the proa ^ ^ ^ ^ ^ ^ 

mention, recursive seance "-^"^ recom bination and screening or 
selection ate performed to evol 

ha vin g , for example, enhanced — 2v enti0 », the ****** 

In embodiments of fce^en probes or primers for nucleic actd 

provi ded herein can he nuc ,eic acid segments tha, comprise a 

I0 U— ASSU * itiS Tr^dr 8 con.i 8 nou SS e,uencctha,ha sfl -e S a,ne 

sconce region o f at leas, about , n— ^ ^ ^ ^ disclosed 
sequence as, or is complements <o, 15 ^ ^ ^ 

herein IB find parUcular uuhty. Lon m 500 , 1000 (including al. 

sconces, those of about * ^ ^ ^ ^ „ ^ in certain 
IS intermediate lengths) and even up ^Uengt 

embodiments. ^ to specifically hybridize to a 

^ abiUty of such nucietc actd r ^ ^ ^ ^ ^ rf 

seance of Were,, ^ -* *» " othe r uses are also envisioned, 

— r :i: « * - — — *- 

20 r^Xl in ^ other genet^— ^ „ f ^ 

Polynucleotide molecules havmg sequ ^ ^ _^ ^ or so 

nuc ,eo,ide fetches of iO-U, ^^JJlplemenW <° » 

deluding intermediate lengttts as «U , rd foB pmbes for ^ ,», 

southern and Northern blomng. TJ. ^ ^ «„, The 

hereof, to be artalyzed, bom in diverse ^ ^ ^ will ulumately 

total si, of .ragmen, as as the „ = o Ute co ^ ^ ^ ^ ^ 
depend on the intended use or appl-ton of the p 
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, wiU generally find use in hybridization embodiment Kta* JJ^lM 
fragments will gene™ i ^ ^jen about 13 a 

, i « both stable and seieuiv* 
,»e nation of a duplex molecule mat o ^ ^ ^ in ^ „ 

contiguous complement sequences over stt rf ^ ^ md 

gene* P^ed, though, in order to nolecules ote i„ed. One will 

gene* P^r to design *** ac.d m* 

Hybridization probes may » ^ ^ forth herem , 

^nces disclosed herein. A» « * ^ m le ngth up ,0 

or to an, continuous portion o ( the sequence • » ^ ^ , ^ . prime ,. The 
^ induding the M length " ° by various factors. For example, 

choice of probe and primer sequences may g ^ ^ 

one may wish to emp.oy primers from towa* ^ „ ^ y prepM ed h„ for 

Small polynucleotide segn- . - ^ ^ fc ^ ^ticed 

example, directly synthesizing the fragment by hem ^ ^ by 

using an automat, oligonucleotide ^ ^JePC.™ technology of U. , 
^cation of nucleic acid reproducer ^ ^ tat0 
Patent4,6S3,202 ( in^ratedheremb y re t ^ DHA 

tnrQ for recombinant production, an 
recombinant vectors tor ^ biology . 

^uesgene^ownto.toseof s^*- ^ ^ for ^ ^ t0 

The nucleotide sequences of the ^ ^ 

fragments of interest. Dependmg on me ppl rf of 

emp , 0 y varying colons of hybr^ ^ Wgh select, one will 

probe towards target sequence. For app 
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aHarn to iom the hybrids, e g., one «*» 

Really desire » employ relatively *£Z *« -* - ^ ^ 2 
I: 1** .0* -» — * 'TIT, M salt a, tenses o ( from about 

1— - - ~ 0 M " ,0 ;^Le l«e, if ^ — — - * 
.. .inr Such selective conditions tore ,„w suitable f« isolating 

50«C to about 70 C. bucn ^ ^, clltar ly suitao 

a .he template or target strand, ana w 
5 probe and the tempi" 

related sequences. examp)e , where one desires to p P 

Of course, for some application* for ^ ^ less 

^ts employing a mntan, ^ ^ « Really be needed in order to 
^ent (reduced stringency) h, ndi*<» ^ ^ iesire to emp ,„y , 

10 * w — of the — ^ ^ ; „ ^ o., M salt, at es rar^ 

editions such as those of from about 0.1 M ^ ^ ^ ^ , tottfied 

ft o»about20-C,oabou,55°C. , 
J positively hybrid* ;; red m0K sttta gen, b, the addition of 

g elally appreciated that conoid ^ ^ d „le> m * 

, 5 Leasing amounts of formamide, — -« ^ ^ ^ d ,ly 

sm e manner as increased tempera^ *T ^ ^ ^ . te ie sired 
• ulated and thus will generally be 

According to anoiac ^ provided. 

20 compositions comprising — ^ ve * targeted inhibitors of protem 
r Lucleotides have been demonstrated to be e ^ ^ „ b e 

^ consequently, provide ^^Je disease. The efficacy of 
l Kd by inhibiting die synthesis of protein^ ^ ^ For exampl e, 

• nf nolvaalactauronase and tne m seq uences (U. S. 

„ t .u,, synthesis ot poiy&<" a tVipir respective mKi>^ ° 

25 t^ed by antisense — — ^ lamples of anrisense -ition 
Patent 5.739,119 and U. S. F- fte ^ drag resiaance ^ 

teTC demonstrated - — £^ rKept or »d hinnan BO, ( — 
(MDG1), 1CAM-1, E-selectm, STK-l, 
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,„ M *S 8 Y1544-6- Vasanthatanar and Ahmed, Cancer 
a Science. .» *» ^™^£ M ^ M****™** 
Commun. ,989 ; K4)-.225-32; Pens - *- ^ ^ ^ pat6Ilt 

20; „. S. Patent 5,801,154; ^ ™* ^ , hat inhibit » d can be used to 

5 ,„. Antisense — -e ^ , ^ ^ y g 

tt ea. a variety of abnormal celiuiar prohferattons, ,g 

Pa.en.5,59l,3nandU.S.Pa te n.5,78 3 ,6 8 3) provWes 

^ ^ I ! r^onoJy^encelbaliscapaHeof 

olig „nucleo,ide sequences that cornpnse all, or a P ^ ^ 

Really binding to po,ynuc.eo«e se ,ue ce ^ ^ ^ ^ 
, one embodiment, Ihe -sense oUgom— ^ ^ „ . 

b another embodiment, the oligonuc ieoudes ^ ^ . 

thW embodiment, the o.igonuc.eotrdes ^ 

pfcosphorothioated modified backbone I ^ ^ ^ prefetIe , 

fences comprise peptide nucle, ac.d or^va ^ ^ ^ 

expositions comprise a sequence reg ' ^ ^p^nentary to one 

subsmtially-complem^. *>° even » P ^ 

or more persons of ^^Z ^ - - — - " ^ 
specific for a given gene seouence - b.ed P ^ ^ ^ ^ 

determination of secondary structure T. b ■ ^ ^ ^ ^ 

^positions may be selected based upon *« r ^ ^ ^ ^ 

or other secondary sttuctures that wouid reduce P ^ ^ ^ ^ ^ ^ 
mRNA in a hos, ceU. Highly preferred targe, reg, ^ ^ 

or _ the AUC transiation ^^J, stro ctnre analyses and target 
elementary to 5' regions of the mRNA. ^ ^ ^ ^ 

analysis software and/or the BLASTN 2.0.5 

Acids Res. 1997, 25(17):3389-402). ^ ^ ^ vecto r, 

^e use of an antisense dehvery mefcod ^ ^ a 

. , . k a i S o contemplated. l& e ivir 
termed MPG (27 residues), is also 
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nydrophobic domain derived the fusion sequence of HIV gp41 and a hydroptahc 
domain from ,he nuclear localization seance of SV40 T-antigen (Morris «r a, Nuclerc 
Acids Res !997 Ju. 15;25(14):2730-6). * "as "ee„ demonstrated ,ha, several molecules of 
the MPG peptide coat the antisens* oligonucleotides and can be delivered into cultured 
5 mammalian cehs in less man ! hour with relatively high efficiency (90%). Further the 
interaction with MPG strongly increases both the stability of the oligonucleotide to 
nuclease and the ability to cross the plasma membrane. 

According to another embodiment of the invention, the polynucleotide 
compositions described herein are used in the design and preparation of ribozyme 
10 molecuies for inhibiting expression of the tumor polypeptides and proteins of the present 
invention in tumor cell, Ribozymes are RNA-pro,ei« complexes that cleave nuc.erc actds 
in a site-specific fashion. Ribozymes have specific catalytic domains tat possess 
endonuelease activity (Kim and Cech, Proc Natl Acad Sci U S A. 1987 Dec;84(24) : 788 
92; Forster and Symons, Cell. 1987 Apr 24;49(2) : 211-20). For example, a large number of 
, 5 ribozymes accelerate ohosphoester transfer reactions with a high degree of specificity, often 
cleaving only one of several phosphoesters in an oligonucleotide substrate (Cech e, a,., 
Cell 1981 Dec;27(3 Pt 3*87-96; Michel and Westhof, J Mol Biol. 1990 Dee 
5 216(3)-585-610; Reinhold-Hurek and Shub, Nature. !992 May 14;357(6374):.73-6). 
Ms specificity has been attributed to the requirement that the substrate bind via spectfic 
20 base-pairing interactions to the internal guide sequence ("IGS") of the ribozyme prior to 
chemical reaction. 

Six basic varieties of naturally occurring enzymatic RNAs are known 
presently Each can catalyze tire hydrolysis of RNA phosphodiester bonds in irons (and 
thus can cleave other RNA molecules) under physiological condition, In general 
25 enzymatic nucleic acids act by firs, binding to a targe. RNA. Such binding occurs through 
the targe, binding portion of a enzymatic nucleic acid which is he!d in close P roximi<y to an 
enzymatic portion of tire molecule tha. ac.s to cleave the target RNA. Thus, the enzymatic 
nucleic acid first recognizes and then binds a target RNA through complementary base- 
pairing, and once bound ,0 tire correct site, acts enzymatically to cut tire .arge. RNA. 
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MWfv to direct synthesis of an 
a destroy its ability to uu^v j 

encoded pro*. After an **** «^ ^ bind and cleave 

. , ,w RNA to search for anotner uu 6 
is released from that KNA k> 

new targets. e is advantageous over many 

* T, „ (where a nucleic acid molecule simply binds to 

fogies, »h as antisense « ^ ^ of „ necessary 

a n uc,eic acid target ,0 blo* Us — ^ o{ ^ „ oligonu c,eotide. W. 
to ^ect a therapeutic = us owe. ^ a ^ „ 

advantage reflects the abmty of urenbozym to addition, the ribozyme r* a 

weenie is abie to cleave many molecu esof ^ ' ^ ^ on me ba se 

specific mhibitor, with *. , £ ~» ^ ^ ^ WA 

ravage. Single mismatches, o, base s similaI patches in antisense 

^pletely eliminate catalytic Proc M *- « USA. 1992 Aug 

teenies do no, prevent their actron (W^ « • ^ ^ 

15 . 8 9(16):7305-9). Ihus-thespecfictyofacuon 

rfsense oligonucleotide bmding. he sarneRN A sn. ^ ^ ^ ^ 

* ^ "III o^ - O — n with an RNA 
Hai^in, a Hepatitis S virus, group > - ^ q( motif s are 

gui de seouence) or Neurospo* V8 R>> n;20(17):4559 . 6 , Examples of 

described by Rossi «<* Nueletc Acrds Re ■ ^ ^ £p 

hairpin motifs are described by Hampel e al . E*. ■ ^ ^ 

Hampel and Biochemistry ,8 lun .3,8 0^> 

Ac ids Res. .990 ,an Been, Biochemistry. ,92 *c 

« vhus motif is ^^serihedhyOuerrier-Ta.ada^/., 
1;3U 47),. 1843-52; an example of me RHaseP ^ ^ fc by 

ML 1983 Dec;35(3 P. 2):849-57; Neurospora VS RK ^ ^ ^ 

Colli »s CSaville and ^^^Z^^- 
Natl Acad Sci U S A. 1991 Oct 1 ; 88(19).8826 30, 
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, of the Group 1 intron is described in (U. S. Patent 
Mar 23;320 and an example of the O P ^ „ 

« i, bas a specif, substrate ~ sequen ces within or surrounding « 

* - ^ A K8i0nS ' md ^ ^ cieavin, activity to the molecule. Th- - 
5 substrate binding site which unpart ^ 

„ construe, need not be hunted »J- ^ pat . App , Publ . No. WO 

„es may be des,^* herein 

^^r^tCTl. - > - as described. Such 
by reference, and «^ » * «e specif, exampies are provided, those 

in the art will recognize that equrvai 

necessary. „ oti mized b, altering the length of the ribozyme 

„ activity can tat prevent their 

W „ding arms, or chemically synthestzmg riW ^ ^ ^ tot . 

15 degradation by serum ribonucleases (see ,g ■ ^ pa( Appl . 

Publ . * «. « m mat ca » be made to the suga, moieties o 

whi ch describe various chemtcal modrficatr ^ h ^ ^ 

— - — rtr-r^ - - - — 

20 removal of stem II bases to 

dements. No w0 94/ 02595) describes the 

Sullivan «4 (I* P*. » s may be 

g6 „era! methods for delivery of ^ „ fte ^ induding , 

administered to cells by a varied of methc^o ^ ^ ^ 

25 but restricted to.encapsu^ ^ pos» • „ les , d 

oth er vehicles, such as hydrogels, cy ^ ^ ^ „ 
bioato ve microspheres, or "^^^ vehicle s. Alternative,, the 

v , 0 t0 Kll s or tissues with « * - ^ „ by ^ taj ec,ion 
RNA/vehicle combination may be locally 
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, „, Otetroutosofdeliveryinclude.butarenot 

or by use of a catheter, « ^ joW , njectio n, aeroso! tahalation, 

ltaUe , t0 , ta — — — ^ intrathecal 

0B 1 (table, or pill form), top-, ^ ^ ae ptovioe d 
uelivery. More detailed descriptions ^ i Puoi. No. WO 93/23569, each 
in Int. Pat. Appl- Publ. No. WO 94/02595 and Int. Pat. App 

specifically incorporated herein by referee ^ ^ a ^ 

Mother means of accumulatmg tag ^ ^ ^ 

eeus is to incorporate the ribozyme-encodin g ^uences ^ ^ ^ ^ 

Transcription of lb. ribozyme sequences are ffl ^ m) 

po ly merase 1 (pol ft KNA P*— *° * „ Ugh levels in a« cells; the 

scripts from po, ,1 or ,1 HI P— - »J ^ _ rf fc _ 

lCT e,s of a given poi 1! promoter m a ^ . «* W ^ ^ 

^ator, sequences (enhance. ^ ^ ^ A ^ 

polymerase promoters may also be u , P ^ ^ pronoters 

enzyme is expressed in the approprtate cells. ^ cm to 

- - *~ - ^tr^lclintoma.naliancells. — bn, 
incorporated into a varied of vectors for m„ ^ ^ ^ 

no t restricted to, plasmid DNA vectors, v*al D ^ ^ ^ 

related vectors), or viral RNA vectors (such as retrov, 

virus vectors). ^ ^ nu c.eic acids (PNAs) 

to another emtodtment of th ^ attac hed to 

compositions are provided, ^-^"^tcieic Acid « Dev. 19,7 
. pseudopeptide backbone (Good w am ^ y have used 

7(4) 431-37). PNA is able to be uttlrzed ^ ^ 

^orDN. ^"^^.^ritinherenttoBNAorDNA. Areview 
RNA or DNA sequences and have « rf ^ „ provided 

ot PNA including methods of making, ctana — ° • to ^ one 
by Corey (Trends »*W !997 ^15(6-22 4* rf ^ ACE 

My prepare PNA sequences that are complementary 
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™\ \ zzz*" - . — >» »• 6;254<5o37);i497 " 

r Nov 27 ; 25 8(50S 7 ):U 81 - 5; Hyrup - «*« 
50 „ ; Hanvey - * . ""^ ^ te teee important consciences: 

Med Chen, 1996 Jan;4(l):5-23). This y ^ molecules; 

in contrast to D NA or phosphorothioa* o^o—. ^ 
^udly, PNAs a, acW, which avoi* *e n«d < ^ ^ ^ 

a„d thirdly, PNA synthesis uses standee or ^ ^ ^ 

synth esis, although o,he, methods, including a modified 

fa dv made oligomers are commercially available from 
PNA monomers or ready-made . hv either Boc or Fmoc 

■ i. M41 PNA syntheses by eltner c~ 
PerSeptive Biosystems (Frammgham, MA). ^ ^ ^ 

protocols are straightforward using manual or a torn « - , tf 

„ c . WiYd17-45) The manual protocol lenas use 
Med Chem. 1995 Apr;3(4).437 45). of ^ related 

„ . PN . S or the simultaneous synthesis or 
chemically modified PNAs or me 

PNAs. . c Ucc ess of a particular PNA synthesis will 

As ^ peptide synthesis, the s c« P ^ ^ ^ ^ ^ 

depend on 4e properties of <* *» ^ ot ^ purines can lead 

incorporate any combination of nucleotide bases the p ^ ^ ^ — _ . ( . 

t0 deletions of one or more residues in the produ^ ^ ^ tf 

jested that, in producing PNAs - J- ^ fey ^ ^ ot 

.idues ,*e,y . be add* , — ^ ography , pI0V ,» g yie,ds and purhy of 
, p N As by reverse-phase high-pressure nq 

— ^^rSrST-, ^ —shed by 
M ° di T S irp^ ^ ot * attaching compounds that contain 
coupling amino acids - ^ ^i, PNA s can be 

a carboxylic acid group to the exposed 
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a ^ Wsine or cysteine. The ease with 
m odified after synthesis * — <° " " f , ^ s o,ubiUty or for specific 
whi ch PNAs can be modified f— op— ^ ^ ^ ^ 

fcuctiona, — «- -^^L 1 made and utili^d modifications 
be confirmed by ma* spectrometry ^ Apr; , (4):437 . 45; Petersen e< 

ofPN As(forexample,Nor,on^/.,Bo«8M ^ ^ Biotechnique , 1995 

, Pep. Sci. 1995 May-lun^" • lonM; Griffith - * 

Sen- 19(3) 472-80; Footer ^/..Biochemistry. 1996 A g ^ y g 

Lids Res 1995 Aug ,l;23(15):3003-8; Pardr,d g e «,*.*» 
Nucleic Acids Res. in ^ Acad Scl USA. iw 

A. 1995 lun 6;92(12):5592-6; Boffa * I, 15;8g(4):1 41,.7; Axmitage 

H^a^i^Oambaco^sse^^B ^ ^ ^ ^ , ^ 

- * *"» Na \T\3;LL 7, U.S. Patent NO. 5,700,922 discusses PNA- DN A- 
Bi „ t echn, q ues. 1997 Sep;23( P 2 U ^ Kganlsms , 

PNA chimeric molecules and their uses in d g 

-^-^--r -t"!! *~ ^ es of PNAS m 

Methods of ^« lt De ; is , i(24):3S4 , 9) and .onsen - * 
discussed in Rose (Ana. *»_ gel electrop horesis to 

(Biochemist. 1997 Apr 22 ; 36(,6):5072-7,. ^^^^^^^^ 

Lnine bhiding of PNAs to their — were made by lensen - 
Hndmgkineucs audiometry. Similar types of 

using BIAcore™ technology. w to bribed and will be apparent to 

Other applications of^t ^ ^ 

te skilled Ptisan include use in DNA ^ ^ ^ 

^is, enhancers of transcription nu le ; „ ji( „ 

rfve genes, blocking of transcription factor binding, g 
hybridization, and the like. 

P^id^^ may be identified, 

Polynucleotides compost, ,ons o P ^ 

prepared and/or manipulated using any of a variety 
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, , ta. Clan** A Lavatory Manual, Cold Spring Harbor 
generally, Sambroox et a,., ^ ^ lte fences). *>, example, a 

Laboratories, Cold Spring Harbor, ' ^ ^ bel0 „, by screening a 

Nucleotide may be »>**j£ ,,, expression that is a, leas, two 

rnicroarray of cDNAs for tomor-asso J ^ . [epresentati ve assay 

« greater in a tumor that. » — ^ ; using te microarra, 

pro vided herein). Such screens may be pe Am ^ ^ ^ 

technology of Affymetrix, hrc . (Santa 0~ > ^ ^ ^ ^ ^ 
tenons (and essentia,* as desenbed * S* ^ ^ ^ 

M:1 0«,4-106,9, ,996 -d Helier et a, ^ ^ ^ ftom ^ 

Mtemativeiy, po,ynueleo.ides may be «* 

e^gfheproteinsdescribedherein,— - ^ ^ ^ , ^ 

Many tenvpiate dependent^ «- ^ ^ ^ „ 
fences of interest present in a sanrp, ■ ^ ta ^ ta „ ^ paKnt No , 

me polymerase chain reac on (PCR ^ ^ ^ „ y „ m 

««« - ^ ^ t primer sconces are prepared — - 
its entirety. Briefly, m PCR ttands 0 f 4e Urget sequence. An 

elementary to regions on opposite cornp^ ^ ^ ^ . DHA 

exc essof deoxynucleosidetriphosP is pKsen , in a sampie, the 
p o,ymerase (,*, 7* * " ^ ^ te prtae rs to be extended 

primers bind ,0 me target * — - ^ " 

al0 „g the target sentence by add g ^ ^ ^ fc ^ t0 

ttm perature of the reaction mtxture, * * - ^ ^ ^ ^ ^ ^ ^ product 
fom reaction products, excess prm^s ^ pcRtM mplif «„„ 

md me process is repeated. **»J ^ ^ ^ mRNA amphfled. 

procedure may be performed m order ^ 
P 0l ymerase chain reaction methodolo^s an = « ^ rf ^ „ 

^ „f a number of other template P ^ ^ ^ ^ 

— of me PCK - C - — — " » 

art. Illustratively, some such methods 
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, •„ Em Pa. Appl. WU- 320,308 and U.S. Paten. No. 
LCR), described, for example, » Eur - P . PP ^ ^ pcT/us87/00880; 

4.S83.750; Qbeta ^ Repair Chain Reaction (RCR). S.iU Cher 

- ' ^ " APP, Ho. 2 20, 32, artd in PCX 

^Ufication memcOs are ^ ^on procedures 

tad. Pat Appl- ML PC™S89/01025. ^ ^ ^ ^ 

tod ude — lonW ---^ ^ (NASBA) and 3SR. 

w0 SS/,03,5), — a nudeic ^ ^on process — 

Eur. Pa.. Appl. P* No. 329,822 descnb ^ ^ double . standcd 

cy cUcaUy synthesizing single-stranded RN ( ^ § ^ adi 

„ DNA (dsDNA). PCX Urt, P- APP.. ^ of a p r„ ffi „ter/prirner se,uence 

methods such as "RACE" (Probma, M - 
of the sequence. Other ampim tn those of skill in the art. 

-elided PCR" (Ohara, 198 9) are also weli— * o ^ ^ ^ 

An amplified portion of a polynucleofd ft ^ ^ ^ ^ 
used ,o isolate a Mi lens* gene from a suitable "-^ ^ . screened 

«„, echoes. ::t« ef orampU fi c*, Prefer* 

using one or more polynucleotide probes o, ^ ^ a , M ta 

a Ut ,,ary is st.-seiec.ed .o meiude larger mo.ec. ^ ^ ^ 

20 preferred for identifying 5' and upstream regrons of genes. 

for obtaining inland emending 5' se,«ences. ^ ^ ^ fey 

For hybridization techmques, a parttal seq ^ 
. , ,• *h 32 P1 usins well-known techniques, ft " 
uicMrartslation or end-labelmg w* ) u ^ ^ denatured 

oacteriophage library is to generally screened y y ^ ^ ^ 

25 — eolo.es J - — • f-r; w ^, Cold Spring Harb„ : 
Sambrook et al., MoU^ « 

Uboratories, Cold Spring Harbor, NY, 1> >• c dna clones may be analyzed 

m d expanded, and me DNA is isola.ed for farme ^ ^ ^ 

» determine .he amount of additionai sequence by, for exampl 
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* the vector Restriction maps and partial sequences 
the partial sequence and a pnmer trom The complete sequence may 

fflay be grated to identity one or ~ ~?£Z^. grating a series of 
, hen be determined using standard technrques, wluch m^ ^ ^ ^ 

contiguous sequence. A full lengtn 
fragments, using well known techniques. ^ ^ ^ 

Mtematively, amplification techniques such » ^ 

be _ f or ohtaining a full length -^J^ NucL Acid s to ,«.* 
such amplification technique i— ^ ^ ^ ^ ^ of fte 

0 1988) , which uses resmcuon en^mes . ^ ^ ^ a ^ 

for PGR with divergent prnners denved from ^ ^ a 

^^^^^T. ~ The am,- 

— ,0 S rric^t second lund of amp— with the same Imker 
15 sequences are typ.cally subjected t ^ ^ ^ ^ ^e, 

primer and a second primer specfic to the known g ^ ^ 

Ihich employs two primer ^ = ~ ; ^ „ _ K ^ 
sequence, is described m WO 9«» . ^ ^ ^ rf „ btemal 

^Ufication of cDNA ends or RACE ^ ^ ^ „ 

20 ^--^^^jSl.JL. Addiuonal techniques mclude 
M e„tify sequences that are HU-19, 1991) and walking PCR 

capture PCR (Ugerstrom e, a,., PCR PP ^ 

(Parker e« al., AW **. to '»055- 0 ,9 > > 

Jn certain instances , « , ^ ^ . ^ 

available from OenBank. ea«hes ^ ^ ^ ^ be used „ 

usi „g well known programs (e.g., NCB1 bua 
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. Full length DNA sequences may also be 

generate a contiguous Ml length sequence. Full leng. 

oWnea by ar^ysis of genomic bagmen,, — ^ „ 

ta othe r embodtmen „ rf* ^ ^ ^ „ 

^ments thereof which encode P**^* DNA molecules ,„ direct 

actional equivalent thereof, may be Due t0 ^ inherent degeneracy of the 

expre ssionof apolypeptideinappropr^e^ ^ ^ ^ w § 

ge „e,ic code, other DNA sequences « en»d ^ ^ ^ „ 

bivalent amino acid sequence may be produced 

clone and express a given polypeptide. advantageous in 

— — ^sequences possessing no, 

- — * **- JST-J^— * a P*«» P—c - 
uamrally occurring eodons. For examp n ^ ^ ^ , 

eukaryotic host can be select*, to mcrease *e rate P 

w™„, RNA transcript having desirable propert.es, such as 

15 rr— „— — — r;:i— canbe 

Moreover, the f^^^^^ 
peered using methods gene* = * - ^ ^ ^ ^ 

sequences for a variety of reasons, mcludtng ^ ^ ^ 

* Coning, processing, -or exp^n of^J ^ ^ ^ ^ 
» shuffling by random fragn— -« ^ ^ „ addition , site - 
^nucleotides may be used g ^ ^ glycosylatIon 

directed mutagenesis may be use ^ ^ md s0 

patterns, change codon preference, produce sp 



forth. 

25 



ln .other embodiment of the invention, natural, 

i liaated t0 a heterologous sequence to encoae 
uucletc acid sequence ^ » ^ ^ ^ rf ^ it 

protein. For example, <o screen p P ^ by a 

w be useful to encode a chtmerte protem tha ^ ^ ^ 

available antibody. A fusion protein may also be engmeered 
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. A , iM and the heterologous protein sequence, 

,„ca,ed between the polypept,de-en«rfmg q ^ ^ moiety. 

so to , te polypeptide - * ^^ ^1 may te synthesized, in WHO, or 

Sequences encodtng a desrred p K> P ^ r ^ ^ ^ 

m paA — -** - ; :r (1 « «- - ~ - 

Nud AM f- *• 215 ' 223 ' " may be produced using chemical methods to 
22S .m, Alternatively, «» protem .*e y ^ ^ ^ ^ 

al. (1995) Science 269202 2U4) 

A newly synthesized pept.de may ^ ^ ^ 
performs liquid chromatography ^ ^ ^ ^ ^ ^ ^ 
^ Molecular Principles, WH Freeman an ^ ^ ^ ^ ^ ffiay ^ 
techniques available in the art. ^ degra dation procedure). 

15 confirmed by amino acid analysis or sequencmg ( ^ ^ fc ^ 

20 me polypeptide, or Actional eqmvale*. W ^ ^ ^ 

vector, a vector which contams th " ^ ^ well ^wn to those skilled 
matron o f me inserted containing sequences encodmg a 

in the art may be used to construct express^ ^ 
polwepti de o t interest and appropriate — ^ „ f „ 
25 TTrese methods include ft *. recombmant UNA . n , 

viw genetic recombination Such technrques « ^ ^ „ 

(198 9) Molecular Cloning, A Laboratory Manua^ ^ ^ 

HY, and Ausubel, F. M. et al. (1989) Current Protocols M 



& Sons, New York. N.Y. 
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a ' tv of expression vector/hos. systems may be united .o contam -d 
A vanety of express.0 ^ ^ ^ ^ ^^s 

express P-^-T^^- hacteriophage, plasmid, « cosmid 
such as bacteria transformed v,th «comb ^ ^ ^ 

expre ssion vectors; yeas, transformed ^ ^ systems 

infect ed with virus express vec«^ ^ ^ ^ mosaic vi 

with virus expression vectors Ti or pBR322 plasmids); or animal cell 

TMV) or with bacterial expression vectors T, or P BR 

s S' slemS - , , . nr Watory sequences" present in an expression 

XKe -control element or ^ J ^ promoBIS , y and * 

, ^r are those non-translated regton^ ^ ^ „„, ttaIlscript i„» 

plated regions-which interact wUh «-J ^ ^ 

^ translation. Such elements may vary m** - * ^ ^ 

vector system and host utilized, an, number o ^ 
eiements, including constitutive and inducible p— - rf ^ 

• momoters such as xne uyun 

15 cloning in bacterial systems, mducble p r a iif) or PSPORT1 plasmid (Gibco BRL, 
PBLUESCWPT phagemid (Stratagene La Jolla ^ fom 

Cersburg, MO, and the Uxe may be us^ n ^ ^ ^ $ ^ ^ 

na mmaUan genes or from mammaltan ««. - . a 
genera, a cel. line that contains multip.e ^ ^ 

j sv4ft n , EBV may be advantageously iw 
20 vectors based on SV40 or btsv i j 

^ b bac,e ri al systems, any of a number of express^ vectors^ beselec. 

unties are needed, for example for* - ^ ^ ^ Such vectors 

25 le ve, express.cn of fcsion protems * - y P ffld expression vectors 

tacta de, but are no. limited to, the mulutot- ^ q{ 
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, r H S M Schuster (1989) J. Biol. Chem. 26*5503-5509); and 
pIN vectors (Van Heelce, G. and S. It S*. ^ ^ ^ ^ 

the like. pGEX Vectors (Promega, Madxson, Wrs.) may 

« nn moteins with glutathione S-transferase (GST). In gene 
prides as ft.s.0 ^ ^ ^ ^ fey adsMption t0 

fusion proteins are soluble and can eas y P ^ 
glutafluone . ag arose beads 1 fa c,or XA P-ase 



moiety at will. 



• * ~ o number of vectors containing 
In the yeast, Saccharomyces cerevrsrae, a number ot 

u e .inha factor alcohol oxidase, and PGH may be 
10 constitutive or inducible promoters sucn v > 

Methods Enzymol. 

used. For reviews, see Av.sv.bel et al. (supra) and Grant e. al. (IV 

m eases where plan, expression vectors are used, .be expre^ 
fences enc„din g poises ma, be driven by any of a number . P— 
15 .ample, vira, promoters such as tbe 35S arrd ,S p— £C*«~ 
or b combination with the omega leader sequence from TMV C *™ 

or beat shoe, promoters ma y be j, (199)) teute PnU . 

ti^^- — - - - * « dna 

20 Cell D,ffer- /7.85-105). techniques are described m a 

^formation or pathogen-mediated transfecUon. Such «ta, 

number of g eneral, available reviews (sector — 
McGraw Hill Yearbook of Science artd Technology (1992) McGraw 



pp. 191-196). 



25 



An insect system may also be used to express a polypeptide of interest For 

1S used as a vector p nnlvoeoti de may be cloned into a non- 
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. oter Successful — of the polypeptide-encoding sequence - rend 
poiyhednn promoter. Success ^ ^ ^ protem . ^ 

te polyhedrin g ene tnacttve and prod c ^ ^ § ^ ^ Q[ 

recombinant viruses may to be use . & R 

Trichoplusia larvae in which the poiypepUde of .uteres, may 

- a.. (.994) ?ro, « M* of viral-based expression systems are 

to u.ammahan host ee ^ ^ ^ ^ ^ ^ 

generally available. For example m c** ^ ^ 

ve ctor, sequences eneodi» 8 a polypepttd - J ^ ^ ^ 

^crip—lation complex cons.su S ^ ^ ^ ^ ^ (o 

„. Insertion in a non-essentta E! o E ^ ^ ^ ^ 

obtain a viable virus which is capable of expre*mg *J fc addito; 

(Logan, J. and Shenk, T. (1984) may be used t0 

i oc t u Rous sarcoma virut> v iVO v ) 
transcription enhancers, such as the Rous sar 

increase expression in mammalian host cells. more effkien , 

Specific initiation signals may al» ^ ^ ^ 

^-^^ sequences encoding the 
initiation codon and adjacent sequences. ^ 
peptide, its — co^on, and upstream se,uen«s ^ ^ ^ 

session vector, no additional transcnp «- ^ , ^ 
20 nK ded. However, b cases where only ^ ^ should be 

exogenous — «-»* "** b m ^e correct reading frame ,o ensure 

— — — ; r — - — - — — ™ y 

— synthetic * e^iency of expression may be 
be of various ongms, both natural an ^ system 

expression of the inserted sequences or to process the express 
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• i Ae but are not limited to, acetylation, 
fasUc , n . Such modifications of the ^ ^ Ration. 
ca rbo*y>atio, glycol phosph— I* ^ ^ ^ ^ , 0 fadlitate 

■ =r ^r- - . - . — - 

■-d^-t^^^T^ of recombinant proteins, stabie 

For long-term, hrgh-yteld P ^ ^ ^ ^ express a 
exp^on is gene* Purred. For e^p- ^ ^ ^ ^ 

10 po.ynudeo.Me of interest may be transform ^ a ^ ^ 

1, origins of replicauon and/or introduction of me vector, ceiis 

„ on me same or on ^ ^ media .fore mey are switched to 

may b e aliowed to grow for ^ ^ „ „ Mnf er resistance to seiecuon, 

active media. The purpose of the selecta ^ ^ ^ 

15 and its P^nce aUows growth and recover^ ^ ^ ^ 

Educed sequences. Resistant ciones of s*bly 

^^^^•""^"^"JL'-- - —er transformed ceU 

^ nu mber of ~ simplex vir us thymidme Kinase 

lines . These include, bu, are not hm«e • ribosylt ransferase (Lowy,l. 

20 (Wigler, M. e, al. (1977) CeU m o, aprtsup, ceils, 

e, al. 09,0) CeU WW — ^ - * »* " ^ 

respectively. Also, antimetaboiite, antrbrot, or he* M. e, ai. 

flection; for example, dhfr ^ers — - - 

0« « 1- - J J ^e-Oarapin, , - - 0«> ' « « 

25 aminoglycosides, neomyen and M I n ^ phosphi „o«cm 

;5 ,,.,4); and als or pa, which confer ^ genes haV e been 

^transferase, ***** ^ Z «* * *~ - ^ * 



72 



210121475C10 



10 



, « • S5-8047-51). The use of visible markers has gained 
Mulligan (.988) Proc. Na,l Mai. So. ^ ' ^ its sutett a,e GUS, 

^---"-■rr.I'U use, no, on* to identify 
^ ...erase and Us subs*ate ' — „ ^ pr otein expression 

ttansformants, but also to quantify the am ^ ^ 

5 stable to a specific vector system (Rhodes, C. A. et a . ( 

* BMW « the Pre— ce of marker £ 

example, if the sequence cncodmg a polyp ^ ^ rf marker gene 

recom bina». cells containing sequences cart be ^ ^ 

. i o marker aene can be placed m uu 
Action. ALernatrvely, a mark« g ^ rf ^ ^ sene m 

encoding sequence under the control of smg P ^ ^ 

KS ponse to induction or selection usually mdtca. s excess ^ 

Mternatively, host ceUs tot contatn and expres ^ ^ 

• ^ „f ^mredures known to tnose ui ^ 
15 sequence may be identified by a vane* o ^ ^ „ A hybri « 

Th ese procedures include, but are not tar*-, ^ ^ fflembrane , 

- "~ ^ r^Crrcion and/or quantification of nucleic acid 
solution, or chip based technologies tor toe 

{M the product are kno™ ,n the — activated K „ sorting (FACS). 

assay (ELBA), radioimmunoassay (MA), ^ , 0 

A w „-site, monoclonai-based imm— ^ ^ ^ fa _ 

25 W o non-interfering epitopes on a g P ^ ^ ^ other 

applications, hut a competitive -ng - , ^ & ^ ^ ^ 
.says are described, among ^'^^y^^M^ 
Methods, a Laboratory Manual, APS Press, 
J. £xp- Wed- 755:1211-1216). 
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15 



^lledinmeartandmaybeusedm ^ ^ ^ „ 

producing labeled hybridtzatton or rt P amplification 
olynudeotides inciude oiigolabehng, ** — ^ ** ^ ^ 

u a — — * ~;r . ^ * ta 

clon ed into a vector for the product of an m J ^ ^ to ^ fcy 

art, are commercially available, and may ^ ^ 

addition of an appropriate KNA ^ rf avai «e tits. Stable 

Theseproceduresmaybe^e,e« anety^ ^ ^ 

m T;— or "enic agents as well as — , cofactors, 
fluorescent, chemiluminescenx, 01 

iuhihitors, magnetic particles, arid the ^ ^ ^ „ e 

Host cells transformed writ poly fem ^ 

c^ednndercondiUons suitable for me express,^ - * ^ ^ 

cuHure. The protein P^ced by a vl usld. As »«1 be unders.od by 

intracellular!, depending on the sequence and/ the may 
.oseofsiaummea.e.pressionvectors— ^ o(theencoded peptide 
te designed to contain signal sequences whrchduec ' - ' may 
a pro.aryoUc or e— - * ^ ^ — ^ 

be used to join sequences encodng »^ > „ of ^ pIote ins. Such 

encoding a polype^ — . ** . P ^ ^ ^ pq)tides 

purification facilitating domams ^ meta , s , 

^ as nistidine-tryptophan modules that * P ^ ^ domam 

utilized in the FLAGS extenston/aftoty pnrtt ^ ^ 

Was,, — - — * f ^:^ — - - 

enterokinase (Invitrogen. San Dieg. ^ ^ ^ ^ ^ ^ 

encoded polypeptide may be used to facilitate p ^ & 

nf a fusion protein containing a polypepuu 
provides for expression ot a rusion P 
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tV,ir,rpf1oxin or an enterokinase 
nucle ic acid encoding 6 histidine residues **** * — ^ 

•jo facilitate nitrification on liVLiA^ v uiuu 
>o tVip histidine residues facilitate puru^ 
cleavage site. The histimn 5:263 . 

ta «-—^-*- , - 4 :^:lL for puri^g - desired 
281) wM le the — e cleavage - £ - ^ 

is provided in Kroll, D.J. eta.. (1993, D ^ rf 4e 

t o^^Hion to recombinant proaumuu 

'I ts h reof may be produced by diree. pep* synthesis using sohd- 
— ' ^ T f T ^T,) J I C~ Soc. SSa^m- P-in synthesis 
phase techniques (Memfield , W ^ may to 

10 may be performed using manual techruques or by ize[ (p erkill 

Elmer). Alternatively, vanous fragment m , 
combined using chemical methods to produce the Ml lengt 

... „„ Fram entsj!ereofjudQte^ 
Ar^bodyCojnMt^r^^ provides bWing 

, 5 According to another aspect, to present . 

and antigen-binding fragments thereot, tn 
agents, such as antrbod.es and an g ,...„ or to a portion, variant or 

derivative thereof. An antrbo y, lHmmun „l„gicaUy reactive" to a 

» polypeptide of the — ^ ^ 

assay) with the polypeptide, and does not 

^ Simita ClgiC bind ta g, as used in «s conte, gene* = ^ - 

25 antigen for which the immunoglobul » ts *» c. ^ ^ 
logical binding factions - ^ ^logtca, 

binding properties of selected poiyp v 
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• the rates of antigen-binding site/antigen 

fc „. c - - o» - — — ot 

comp.ex formation and drssocatron, - « parameteIS tot 

*. complex P— • *e affinity of the ^ ^ ffid ^ 
^ influence * - - « £ulaao „ of the concentrations ^ the 

.. off rate constant" (M can be — ^ ^ cancellatio n of at! 

actu , rates of association and dis— . £ - ^ 
parameter no. reiated to affinity, and rs thus eauM 

generally, Davies et al. 0990) ^ of an antibody refers to the 

An "antigen-bmdmg srte, or bmdi ^ ^ 

^ of ta —,0b* — ^^1'^.. ("V, ^ns of 
Ending site is form^ a— »» — « etches -n .be V 
heavy ("H") and hght ( L ) chain ^ regions" wh>ch are 

regi ons of the heavy and Ugh. . „* re g ion," or 

«- — m °ZZl - -ences which are natural,, J- 

,. FRs .. Thus the term FR refers in)mun „^„bu>ins. In an antibody 

betW een and adjacent to hypervanabie reg ^ ^ ^ 

mol eeu,e, the three hypervariabie regrons of a ^ ^ ^ B 

— - ' ~ ~ - r surface is comply to * 

form an antigen-binding surface. The anug ^ ^ rf ^ 

^-dimensional surface of a bound antigen^ ^ ing regions ," or 
of the heavy and light chains are referred to as co P 

" CDRS -" „ filrt her capable of differentiating between patients 

Binding agents may be further cap ^ ^ 

^ .d without a cancer, such as lung can. » ^ ^ ^ ^ ^ 

^ F or example, antibodies or ~ , _ in at leasl about 2 0 % of 

preferably generate a signal indrcating ^ „ 

^ents win, the disease, more preferably at *a ^ ^ ^ rf Ae 

to addition, the antibody wiil generate a negah g ^ a 

oUease in a, leas, about 90% of individuals wrthout the cance . 
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• ment biological samples („. Hood, sera, sputum, «« 
bmdmg agent sausnes mis readme t>*g ^ ^ ^ detemi „ ed mag 

and/or tumor biopsies) from patents ^ heiein foI te p^nce of poiypep^ 
tot bind,o<hebindinga g en ^ ^ ^ ^ me above 

» bindins agent may be a nbosome, 4 
example, a binding embo diment, a binding agent 

W A molecule or a po.ypephde. in pref ^ fey my rf , vanety of 

or an antigen-binding fragment thereof. An* ^ ^ ^ ^ ^ 

tedmitl ues ^ to -hose of o*ary sfcllm ^ ^ „ genaal , 

. > W — l^ s , Ending the generation of 

todies can be produced by eel, ^ ^ rf ^ genes int0 
mon oclonal antibodies as described he^nv ^ ^ fa ^ production of 

su Uable bacteriai or mammalian cell hosU g ^ „ 

recombinant antibodies. In one technr,ue, an unm . ^ ^ ^ . 

go ats). In to step, 4epoiypept.deso .l- fe , supenor 

edification. M— „ ^ . a carrier pro* — 

immu ne response may be ehcUed if the P*P P ^ fc ^ int0 to 

bov ine serum albumin or k eyho,e iimpe. hemo^anm ^ ^ ^ 

animal bos, preferably according to a pred««m ^ ^ 

wste r immunizations, and the annuals « ^ ^ ^ ^ for exampl e, 
specific for the polypeptide may then „ a suitabte solid support. 

^ chromatography using the V*l**«* m of interest may 

Monoelona. antibodies specific for an an * ^ ^ ^ ^ 

ta prepared, for example, using the — - * ^ ^ mvolve *e 

«,W19. 1976, and improvements thereto. 
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„, „f moducing antibodies having the desired 
potion of immortal «* «- ° f^Lt) Such ceU lines may he 

pro duced, for -ample, - — M exampk , tei0 „ wim a myeloma ce„ 

5 fusion partner, preferably one drat sy.g ^ ^ ^ ^ ^ ^ may 

toi0 „ technics may he ^ ^ ^ , , ow density 

be combined with a nomomc detergent rfd kUs bra no, myeloma cells. A 

a scective medium that support, > ^idine, selection, 

preferred selection technique uses ^ ^nies of hybrids are observed. Single 

» - "? supe»a- tested for bindmg aCivity — - 

coionies are selected and thetr cuhurj ^ ^ 

peptide. HyWdomashavnghtghreaCvJ ^ rf ^ 

Monoclonal angles may be solafcd ^ ^ 

hyb ridomaco,onie, "T.ZL cavity of a suitable 

1 * -* - ° f 46 hyb T Mo! onal antibodies may then be harvested from the 

vertebrate host, such as a mouse. Monoclona ^ by 

- « - * :t::^ + — - 

—"- of «. — may be used in ,e purifrcation process t, 

20 for example, an aflmi* chromatography step- ^ ^ ^ ^ ^ ^ 

A number of therapeufcaUy useful ^ ^ 

comprise antigen-binding sites that » capa cleaves 

parties of an antibody module. The ro^ yt ^ 

25 comprise a covalent heteroduner ma, tnclude ^ ^ , 

pepsin is able to cleave IgO molecules to p-d **** £ ^ ^ ^ 

ftag me„. -ch comprises bom antigen- . occasions ,gG or IgA 

by preferential proteolytic cleavage of an g , ^ ^ 
^unoglobulin molecule. Fv fragments are, however, 
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v in A. art The Fv fragment includes a non-covalent V„::V L 
^binan. techniques known m the art^ T ^ ^ rf ^ ^ 

beterodimer inc,udin g an ^ molecu , In bar et ai. (.97,, 

ration and binding capaMn.es of to « 15:27 06-2710 ; 
Pr „c Nat. Acad. Sci. USA 69:2659-2662; Hochman e, ai. (19 

A single cham Fv ( sFv ) P ^ Vh . ^ v L -encodin g genes 

beterodimer which is expressed from a gene s ^ ^ ^ ugA 

lmk ed by a peptide-encodmg Unker. Huston c, al. ^ ^ 

85(16);587 , 5883 . a number of methods ^ £ ^ ^ ^ 

0 stores for — the natu* — ^ wffl ^ 

beavy polypeptide chains torn an antrbody V re - rf ^ ^ 

- a .ee — ~ * ' * ^ ^ 

binding site. See, e.g., U-S- Pat. Nos. o, 

Pat. No. 4,946,778, to Ladner - heavy chain and a light 

Each of the chain m0 a „ g b, chain FR set 

which provide support to the CDRS ^ ^ ^ regIons 

t0 each other. As used herein, the term ™ ^ ^ rf a ^ „ r light 

rf a heavy or light chain V regron. Proc^ , _ ^ ^ ^ 

20 chain, these regions are denoted as . ^ CDRsetft „meachofa 

adding si, .-fore, > <~ «* ' » 

beavy and a light chain V regron. A ^ u „ u , ^graphic 

CDR2 o, CDR3) is referred to herem as a m lecu tar S ^ ^ ^ 

a»a,ysU of a — - 7^^^ wherein me most ex.ens.ve 
25 residues of CDRs form extensrve contact ™ ^ „ 

arfgen contact is with the heavy cham CDR3. Thu 

f n „hesnecificityofanantigen-bmdmgsite. 
primarily responsrble for the sp«tf , ^ ^ ^ ^ ^ ^ 

As used herein, the term m chain V region. Some 

u ™ B c of a CDR set of a heavy or hght Cham v reg 
sequences which frame the CDRs of a CDK 
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. r FRs are primarily responsible for folding 
FR residues may contact bound antigen; however ^ ^ , o 

te v region h, the -gen-binding * ^ ^ ^ ^ ^ ve[y 
te CDRS. Within FRs, ceriam am«» ^ ^ ^ „ loop of 

W ^ Kgald ' °" Tv regions fold into a binding-site, the CDRs are 

„und ,0 amino acid residue, When he V ^ ^ ft u ^ 

displayed as promoting loop -» '„ ^ which influence me * 

recognized that *« are conserved sttuctura * rf me ^ CDR 

stape of me COR loops into ceriatn — ^ ' ^ „ „on-covalen, 
^ino aeid sequence. Further, «-» FR - ^ md light chatos . 

0 ^^t^lt^-** — comprising an antigen- 

A number of humanxz 

«~ * — from a TZ Z - - — cDRs ,0 huffim 

chimeric antibodies having rodent V reg ^ ^ (WW) proc . 

* 1 nocm Nature 34V. iyj-^ yy > ^ ° 
consent domains (Winter e. al. (1991) N 138: 45344538 ; and 

15 Na , Acad. Sci. USA j ent CD Rs g^d into a human 

Brown e, al. (1987) Cancer Res. «*S7 ^ ^ ^ 

porting FR prior to fusion ^ et (19 88) Science .39,53, 

(Kechmann et al. (1» Nanrre 332.323-3 , ^ ^ by 

1536; and Jones et a!. (.986) Nature 32! ^ J 519 , 596 , published 

- * *" ; hUm :l. — antibody molecu.es which limits me 

— « ^ ^ applications of those moieties in human 

duration and effectiveness of therapeutic PP 

IeCipien,S ' ,u ■ the terms "veneered FRs" and "recombinantly veneered 

As used here.n, the term, ^ ^ ^ ^ ^ or Ught 

w refer to the selective replace* o ^ ^ molecule 

chain V region, with human FR residues ^ ^ ^ ^ pR 

comprising an ^^^^^^^^ 
polypeptide folding structure. Veneering 
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• binding site are defined primarily by to 
uga nd binding characteristics ° f - ' chai „ CDR se«s within *. »*~ 

binding specrficny can be P wlth the rest 

stru ctures, .heir interaction wi* each ofte, ^ ( , g „ 

Kgic ,„ domains are care* * * by „ immune system are 

^nt-accessibie, PR — ^ • *- — ~ ^ ^ 

seiectively replaced wi* human resvdues top surface . 
aweaUy immunogenic, or— » — »J ^ ^ ^ data for 

Tte process of veneermg makes rf ^ o( 

, • „i interest 4th ed., (U- s - uepu nnd other accessible 

Immunological Interest, database, ana oxnci 

US. and foreign databases ^ Le-dimensiona, structure for human 
regi0 n amino aoids can be deduced from ^ ^ ^ g ^ ^ 
Jd murine antibody fragments. There are « - ^ ^ rf ^ 
binding site, fnitiaUy, Ore PRs of the vanaUe d™ ^ ^ 
me compared »hh corresponding PR y „ ^ compared 
the above-identified sources. The most homoh^ ^ ta ^ ^ PR- 
residue by residue to corresponding ^ ^ ^ ^ in te Human 
which differ from *. human counted *-P ^ ^ ^ ^ „ only 
moie* using recombinant technicmes «e ta md « 
out with moieties *h are a, iea^ * P ^ ^ , ^ effe ct 

- — * *• tt,; - - — *- md ctoged m,no 

„„ the tertiary structure of V region 

acids. „ , peered" murine antigen-binding sites are 

ta .bis manner, the result . veneer ^ ^ ^ „ ta 

mus designed to retain tire murine CDR ^n. ues ^ ^ 

CDRS, tire residues identified as buned or mostiy 
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, nt ,„ electrostatic an. hydrophobic) contacts 
Mieved to participate in non-covalen. ( *. ^ Iegto 

««. heavy and * ** ^ * — * — ' — " " " 

of te FRs which are beiieved to mfmence 

-PS- These design «^ " « ^ ^ chain o( a murine an,i 8 e,bindin 8 site 
whi ch combine the CDRs of bo* the hean ^ ^ fo[ , he expresslon 

0 f recombinant human an«bodt=s wn 

antibody molecule. monoclona | antibodies of the 

* — ' I llrapentica.ent, 

present mventionn.y be coupled to one o, more * J ^ 

re8 ard include radionuciides, different, - ^ ^ ^ ^ ^ and -B, 

hereof. Preferred radionuclides include Y, ^ ^ 

M dru 8 s include ^^fj^^, Preferred to* include 

^on inducers J„ — Sm g e„a to* 

ricin,abrin,diptheriatoxm, cholera toxm,g 

and pokeweed antiviral protein. „ UDled (e g., covalently bonded) to a suitable 

A rberapeutic a^en, may * ( £ ^ ^ A ^ Kacti „» 

^clonal antibody either directly or . substitue n, capable of 

^een an a^n. - - «*"* " P ° S " ^ s „ch as an amino or suifhydryl 
reacttagW n— . -^^Tii— • ~ "* " " 
°" " ^r:rr:* l8 toupcon-n g a g ood,ea.n 8g roup,,a 
anhydride or an acid halide, 

from an a 8 e», in order to avo.d ^ ^ ^ ^ „ „ 

3*0 serve to increase the chemtc* tea- V ^ — ^ ^ ^ 

and thus increase the coupihvg efficiency. An 



15 



20 



25 



82 





210121.475C10 



10 



„„ acenls which otherwise would not be 
. „f M ents or functional groups on agents, 
facilitate the use of agents, or 

P-W- , sk ffled in the art tot a variety of afunctional or 

It M he evident to those sU^ ^ ^ ^ ^ , me 

poly functional reagents, bout homo- and he ^ ^ ^ ^ 

L, og of *e Pierce ChemiC Co., calboxy , groups, sundry. 

Coupling may be effected, for e X a»P e, mrou^ ^ ^ ^ soch 

^odology^^-S-P-tNo^^ .5 » ^ fom ^ ^ 

Where a therapeutic agent ^ ose a 

^ of the — ugates of the present tnven ^ ± ^ ^ ^ ^ „ 
Lr group which is cieavable dunng o £ « ^ fK te 

different cieavable linker groups have M , hy reduction of a 

^elluiar release of an agent from , ese , ^ ^ rf . photolabile 

^fide bond (e.g., U S. Patent No. 4,489 7 ^ ^ ^ 

- * ** «* " Vste!ri,,; 5 S, to — et a,.,, and acid-catalyzed 
m ediated hydrolysis (e.g., U.S. P- 

hydrolysis (,,,U.S. Pa.cn.No. ^™-» „ agent t0 „ antibody. In one 

» may be desirable to couple ^ ^ molOT ,e. In 

emb odiment, muitiple molecules of an ^ fce ^ t0 on e antibody, 

mother embodiment, more than one type J ^ m0K than one agent may 

.egardlessoftheparticuiaremhodime^ « ^ _ ^ ^ ^ ^ 

to prepared in a varie* of ways. ^Z^^*.******* 

dhectly to an antibody molecule, or takers ma. P 

^ Alternatively, a carrier can be used. .^.^ ^ 

A — - <~ ^ — ' J, le l„ s include proteins such as 
b o„di» 8 either directly or via a h*r grou, ^ ^ ^ ^ ^ es 

— «* U.S. *- * ^ ^ et ^ A carrier may also 

suchasaminodextranCe.g.U.S.fate 
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, „, bonding or by encapsulation, such as * a liposome 
bear an agent by noncovalent bonding or y P ^ 

, „s p„, m t Nos 4,429,008 and 4,873,088). Lamer* p 
vesicle (,g., U.S. Patent No, For example, 

^ents include radiohalogenated small molecufcs ^ 
U.S. Patent No. 4,735,792 discloses represent* rad oh g ^ 
te sy^hesi, A — lide chelate may * ormed . * ^ ^ ^ ^ 

<— - ^Tde F I 1 e Patent No. 4,73,3,2, to Davison 
metal, or meta, oxide, — teir synt hesi, 
et al. discloses representative chelating compo 
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TC^ComEOiitions nmv ides T cells specific for a 

^ present invention, in "^ereo, Such ceUs may 

- >*>«* — :: : procedure, For ~+ T ce„ s 

generally be prepared m «n> or . ^ maIr0W or 

- * — - - "^,y -a >e cell separation system, such as 
f^~*^£LZZ£*** - <* see also U.S. 

«■ M «™ ^ aVa ' a f No I 15 926- WO 89/06280; WO 91/.6U6 and WO 

x xt < oao KSfv U S. Patent No. 12,^0, ^ 
I™ — T cells may be deHved from rented or — — no, 

Tr^-ated * a poly.,*, — ' 

.. „„ ,APC1 that expresses such a polypeptide. 
po.ypep.ide and/or an arttigen presenting ^ ^ , he 

such stimulation is performed under - ^ . _ 

1. - tn facilitate the generation of specific T cells, 
a microsphere, to facilitate xne g polypeptide of the present 

T cells are considered to be specific for a polypept 

, r* terete cytokines or kill target cells coated 
mention if the T cells specifically T cell specific ity may 

with the polypeptide or expressing a gene encode • ^ & 

«f n variety of standard techniques, 
be evaluated using any of a variety o 
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15 



vt ration assay a stimulation index of more man two fold 
ctaom ium release assay or prol.ferat.on assay, ^ T ^ 

mcr ease in lysis and/or proliferation -om^ ^ ^ £( ^ 

specificity. Such assays may be performed, rf ? ^ 

- * W "1^1 T cell pro— 

may b e accomplished by a «iety of 1— m ~ ' ^ fcy 

can be detected by measuring an mcreased ^ ^ 

^orated .to W» Contact - « yp ^ ^ ^ ^ ^ ^ „ 

preferably ,0 ^ - » - " £ ^ ^ abov6 „ ,3 boms should 
increase in proliferation of the T cells. ^ ^ , 

result in a— of me T eells, as measured u m g s»d* ^ ^ ^ ^ ^ 
M0 « increase - me level of c^ re ease ^ ^ 

— r ^ « - been — - — ^ 

(Greene 1998)). be CD4+ ^a/or CD8 . tumo 

nucleotide or P^^'^ ^ ^ues. Within preferred 

For therapeutic purposes, CD ^ ^ ^ fe ^ 

» a tumor polypeptide, po^e ^ ,„ . variety of „ys. 

or b vi v, Pro.iferat.on of such ce ^ ^ , ^ peptlde 

For example, the T eells can be re-expos ^ ^ ^ ^ 

ponding to an immunogenic poruon of ^ J> ^ ^ tot 

addition of T cel. growth factors, such as mterleuk ^ ^ 

*-a~ Alternatively, one or more 1 
Resize a tumor polypeptide. ^ m number by c lonin, Methods for 

cloning cells are well known m the art, and 
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?mm^^o^m concems formulation of 

In Clonal embodiments the^se t 

e rolvnucleotide, polypeptide, T-cell ana, 
„ n e or more of .he polynu ^ ^..^n t0 a M or an 

feclMd herein in pharmaceuUcaUy-accepta ^ ^ 

^1, either .one, or in con— - -« ^ ^ „ ^ may 

« will te understood that, if desired, P to or 

he admired in combination with other a g ents as w^h - . ^ ^ ^ 

other components «ha. may also be includes ^ ^ ^ ^ 

signific an. adverse effect upon contact with - ^ ^ ^ 

compositions may thus * delivered alon g —J . _ ^ ^ 

or :rr^ ^si — or «— - - - 

such compositions may 

compositions. invention, pharmaceutical 

compositions are provided compnsm, » « ^ ^ . 

antibody, and/or T-ce„ embodim ents, the pharmaceutical 

physiologically acceptable carrier. In certa ^ ^ polypeptide 

Impositions ofthe — — ^ _ ^ 
eomposiUons of the invention for use pr P J ^ Newmim _ 

Vaccine preparation is 8 eneral>, described in, for - * « • ^ 
cd ,, -vaccme Bes ig n ( the — - - 
Generally, such compositions will comprise one or mo« , mulant , 
.mpos.onsofthepresent— ^ coaposit ions described 

It will be apparent that any P polynucleotides and 

♦•„oiiv acceotable salts of the poiyuuv 
herein can contain pharmaceutic* accept fom 

. • „ c llc h salts can be prepaid, 
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• , and basic amino acids) and inorganic bases (,g.. sodium, 
secondary and tertiary anunes and baste am 

'^ZZLL*- —ions, 

e D HAe„codin g o»eormoreof,he 
vaccine composes, of the prese ^ ^ ^ ^ Mted 

peptides as described above «h PJPP ^ ^ ^ rf ^ systems 

ab0V e, the poiynucieoude — - «" * " " 

ta0W n to those of ordmary sktU » the art. In ^ ^ 

well toM in ftear,, such as those descnbedb Roiiand ^ 

— Iploterand — si^, 

fences for expression m a patten, (sue „f a bacterium 

Alte mativeiy, bacteria, deiivery systems ma y««~ * rf ae 

(such as Bacillus^eUe-Guenir,) mat expresses an 

peptide on its ce« surface or secretes ffiCoding imnrunog enic 

p olyP ep„des described herem are ,n«od^ ^ ^ ^ 

expreS sio» using arty of a number ^ ^ ^ ^ ^ ^ 

embodiment, retroviruses provide peptide of the present invention 

_ A seiected ^^J^^^-*-*--* 

can ta inserted into a vector and^ed = P ^ ^ ^ a ^ rf 

me art. The re— « - ^ „, Pa , No . W Miner 

fflus , ra tive retrovtral systen* be d ^ Qene ^ 

and Rosman (19S9) BioTechmcues 7.9 «M9 ^ ^ ^ 

1;5 , 4; sca^a et al. (.991) Virology ^ „ 

Sci. USA 90.8033-8037; and Boris-La** and Temm (1993, 

3*102-109. , . 1C h „„ e A systems have also 

t_ illustrative adenovirus-basea by*w 
to addition, a number of 

^ described. Unii.e — ses whtch m*gr* » ^ 
persist extrachromosomaUy thus «M *« 
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„ u mora J Virol. 57:267-274; Bett ct al. (1993) J. 
agenesis - ^ ^ TheIapy 5;71 , 72 , Seth - a, 

Viro , GaK Th erapy ,51-53-, Berkner, K. L. 

(1988 ) BioTechmques 6:6.6-629, and ^ ^ ^ 

neveloped for poly— ^ ^ ^ ^ 5 _ 139)941; 

techniques well known m the art. See, ^ 

■ vi . wn O/2/01070 and WO 93/03769, Leo*."" 
mternational Publican Nos. WO 92/0 ^ ^ ^ 

Molec. Cell. Biol. 8:3988-3996; Vincent et al. (1990) 3:533-539; 

\ r« rtpr R J (1992) Current Opinion in Biotecnnoiogy 
0 Laboratory Press); Carter, B. ) S8-97-129; Kotin, R- M. 

, v "M ri992) Current Topics in Microbiol, and Immunol. 158.97 129 
Muzyczka,N. (1992) Uirren Therapy 1;165 . 

^ „ Thoranv 5 793-801; Shelling and Smitn iiw ; 
(1994) Human Gene Therapy 3. 

J7l . . n994 N j Exp. Med. 179:1867-1875. 
169; and Zhou et al. (1994) J. bxp polynU cleotides encoding 

A " ;"h^ L — .om the pox 

, 5 polypeptides of the present .nven onb t ^ rf ^ ^ 

** SUCh ^ Va rle I Tleol carr he constructed as follows. The 

DN A encoding a polypepUde ts first ms ^ ^ 

™a flnnkine vaccinia UJNA sequent , 
to a vaccinia promoter and flanking ^ ^ Me 

1 • o~ mn This vector is then useu w 
20 encoding thymine kmase (IK). Thts ^ ^ ^ 

simultaneously infected with vaccmta. Homologous Wgenome . 

w Tf onn M recombinant can be seiencu v } 
The resulting TK.sup.{. ) recon 

•,r„„ an ,i nickina viral plaques resistant thereto, 
of 5-bromodeoxyuridine and picking P conve niently used to 

A vaccinia-based infection/transfection system can be JT 
25 • ^vnression of one or more polypeptides 

provi de for inducihle, transient express.on or -P- ' ^ „ ^ 

aescrihed herein in host ceiis of an orgamsn, ^ ^ ^ 

poiymerase. This polymerase displays exqurstte specify 
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„ • T7 oromoters Following infection, cells are transfected with the 
templates beanng T7 promoters. ^ 

— n:— r:-— 

Acad. Sci. USA (1990) 87:6743-6747; Fuerst et al. Proc. Natl. A 

• c crh as the fowlpox and canarypox viruses, 
Alternatively, av iP oxviruses, such as me io P 

. . . T>^*v^;«*nt a vinox viruses 



83:8122-8126. 



Altemat.ve.y, Recombina n, avipox viruses, 

10 ^ also be used to deliver me coding sequences of tntcrest. R 

.pressing —ens from — ^ ^ . 

^ when administered to non avian ^ " ^ 

— *; — 1 - - — ^ not 

ge „us can only prod ,y P „ 
15 infective in mammahan cells. Methods P 

known in the art and employ genetic recombmation, as descnbed 

, ■• in.«» See « WO 91/12882; WO 89/03429; and WO 92/03545. 
production of vaccn.avm.ses. See, e.g., w 

Any of a number of alphavirus vectors can also be used 

■ ■;„„ *,ich as those vectors described in 
polynucleotide compositions of the present .nventio , s * - * ^ 

xt < a« 7?V 6 015 686; 6,008,035 and 6,015,694. Certain 
20 U.S. Paten.N0, 5,843,723 6*15 . rf ^ 

Venezuelan Equine Encephalitis (VEE) can also d 

« ta « ta u A p-^^-^ as the adenovirus chiffienc 

Moreover, moiecular ^ ^ 
vectors described in Michael et al. J. Biol. Chem. (1993 

» j c ' TT5A H992^ 89-6099-6103, can also be used for gene delivery 
25 Proc. Natl. Acad. Sci. USA (19^ »*.ou* 



the invention. 



Additional illustrative information on these and other known vual-based 

delivery systems can be f„.d, for e^le, £ ^ 

USA 8o:317-321, 1989; Flexner et al., An, NY. Ac^ Sc. 569.86 103, 
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*t jflwin 4 769 330, and 5,017,487; 

WO 89,01973; U.S. ^ « 19,; 

Ber kner, • 1M4; Kass . Eisler « a,., *«,c. « 

KoUs e. a.., Proc. NML A»i «M «- 215 • 88;2838 -2848, 1993; 

W « ^ 90:11498-11502, .993; Guzman e, a.., C,rcu,aUO 

* «i C\r Res 73:1202-1207, 1993. 
"* 0 — " ^ ' n a polynucleotide may be intend into *e genome 

ta certam embedments, P y ^ vfa 

of . ^ ce,, ™. Ration may * - jn a ^ _ 

—o. — — *- ^ dm)ents , fte poly „„c,eoude may 

te stabl y maintamed u, me ^ ^ „ t0 peI m it maintenance 

polynucleotide sesn-3 ^ „. host ce „ cycle. The martner 

cr— * — - • - - - * - d * te 

,n whtch the express*. t nn the type of expression construct employed. 

. ****** is 

10 T- I" r -pie - described in Ulmer e, a,., 
administered/delivered as naked DMA, tor P ^ w93 . The uptake 

ml 7 4 5 ,749, .993 and reviewed by ^^Z^ ~ — " 
of naked DNA may be increased by coatmg me DNA 

efficiently transported into the cells. invention can be 

1„ still another embodiment, a composmon of the present 

„ ^ . — — ■ — ■ tr— — - 

as those manufactured by Powderject Pharm ^ ^ ^ ^ 

Vaccines Inc. CMadison - — J ^ ^ 050 „ 79 , This approach 
5,84,796; 6,010,478; 5 865,7,6; ^W- ^ 
offers a needle-ftee dehvery approach wherem ^P ^ ^ ^ 

particles, such as polynucleotide or polypept-de parttcles, ar 
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et aerated by a hand held device, prope.ling a. partis into a 
within a helium gas jet generated oy 

^et tissue of interest. ^ may be useful for 

to a related embodiment, other de ^ ^ 

g ^iven needie-less injection of compose of*e P^ 
5 pro vided by Bioject, h, (Portland « — ' 5 , 520 , 639 and 

Patent Nos. 4,790,824; 5,064,413; 5,312,335, 5,383, 

5 '" 3 - 412 ' j- „ mother embodiment, the pharmaceutical compositions 

According to anotner c addition to the 

• nne or more immunostimulants in addition 
described herein will comprise ^ ^ compositions of 

10 immunogenic ^-f^^y any — that enhances or 
«. invention. An — m ^ _ ^ ^ 
potentiates an immune response (anttbody Many adjuvants contain a 

Onepreferredty.eofimm.osthn - — -J^ - as — 

15 hydroxide or mmeral oil, and a stimulato tg ^ 

or — II«re Adjuvant and Complete 

C0 mmerc,a„y avaiiaHe as, for J-^ ^ ^ md „, 

Adjuvant (Difco Laboratory Detrott, M ), ^ ^ ^ „ 

mc, Ranway, HI* »» ^s of caicium, iron or sine; an 

20 aiuminum hydrox.de ge, (alum) or aluminum _ ^ 

insol uble suspension of acylated tyrosme; SU8 micI0Spheres; 

tei va, iz ed polysaccharides; polyphosp hazenes ^* ^ _ ?> ^ 

monophosphory. .ipid A and oui. A. Cytokines, such as GM CSP, 

— tlo, the adjuvant composition is 

_ Within certain embodiments tn 

prefe rab,y one « — " ^ ^C^ - -or the 

levels of Thl-type cytokines (e.g., IFN- Y , > In con trast, high 

levels of Th2-type cytokines (e.g., IL-4, lb o, 



91 



210121.475C10 



«. Following application of a vaccine as provided herein, a 
hum oral immune responses. Following PP 

patien, wil, support an ^orninautly Thl-type, the ieve, 

— ■ — :: z » of ^ 

of Th,-type cyioiunes incr^ ^ ^ ^ ^ , ^ 

5 The levels of these cytokines may be readny 

„f the families of cytokines, see Mosmann and Coffman, Am. 

^ ^ preferred adjuvan* * eUeiti. a pre— ™ — 

in c,ude, for example, a combination of -^^^.S^ „ 

,i- -,4 a tnaether with an aluminum salt, mtl, « j 
10 acyiated monophosphoryl hprd A, ***w ^ ^ ^ 

available from Corixa CorporaUon (Se trte J , ^ 
4,436,727; 4,877,611; 4,866,034 and 4,912,094). CpG 
W nich the CpG dinudeotide is related) also M— * 
such olig— des are - ~£ " 

15 WO 99/33488 and U.S. Patent Nos. 6,008,200 and 5, , m£r 

fences are also described, for example, by Sato et al including 

p^erred adjuvant comprises a saponin, such as Qurl A, or denv ^ 

Q S21 and Q S7 <A,ui,a Biopharma— Inc.^- ^ _ 

G ^ :l P- — , for — 

20 than one saponin in the adjuvant 

*a f^iinwine eroup compnsing QS21, »f 
combinations of at least two of the following group 



escin, or digitonin. 



lively the saponin formulatio, may be combmec 1 w« 
vehicles composed of chitosan or other po.ycationic polymers, 

, „olv N-acetvl glucosamine-based polymer matrix, p 
25 co-glycoUde particles, poly-N ^ ^ modified polysaccharides, liposomes and lipid- 
composed of polysaccharides or chermcally modified p y , whe 

, „„ m ^ed of elvcerol monoesters, etc. The saponins u i 
bas ed panicles, panicles cor^d < ^ ^ ^ ^ or 

formulated in the presence of cholesterol ,o P 

ISCOMs. Furthermore, the saponins may be formulated toge 
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• „ or in a ©articulate structure 

sisss:— — — — 

form with a powder excipient such as lactose. ^ ^ 

In one preferred embodiment, the ad, «> ^ ^ ^ tf qs21 

of a monophosphory. hpid A and a saponin der- , . ^ ^ ^ 
md 30-MPL- adjuvant, as ^ jn w0 96/337 39. Other 

wh ere the QS21 is Cuenehed with cho^ ^ ^ ^ ^ 
preferred formulations comprise an o, - ^ md 

, f„™d adjuvant formulation employmg QS21, 
10 Ocularly preferred adjuv 

.ocopherol in an oil-in-wa.er emulston is descn ^ rf a CpG . 

*~ tld— - y the combination of CpO 

— I — — Mmprises 

and QS21 is disclosed in WO 00/091W. 
15 an oil in water emulsion and tocopherol hanna ceutical compositions 

Additional il.usttative adjuvants for use ,n « P 

. • „, 7-jo (Seppic, France), SAf t^niiu 
of .he invention include Montan.de ISA W. » rf ( , g . 

«ed States,, iSCOMS (CSL), ™* Bel^um), Detox 

SBAS - 2 or SBAS-4, -able fron ^ ^ ^ ^ 
20 (Enhanzyn®) (Corixa, Hamilton, MT), " ^ ta pmding u& 

arninoalM ^-^^J^^m - — of which are 



25 

® HO(CH 2 CH 2 OVA-R, ot phmyi Q w ^ 

serein, n is 1-50, A is a hond or -CV>* ^ rf a ^ fonnulaUon 

0ne embodiment^ ^ „ „ ^ 

comprising a polyoxyethylene ether of gene 
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f ,„Hv 9- the R component is C,. 5 o, preferably C-C 2 „ alkyi and 
preferably 4-24, most preferably 9, the a co „ 0 lyoxyethylene ethers 

r H „r,alkvland^isabond.Theconcentrat 1 onofthepolyoxy y 

most preferably C B alM an ^ ^ m „. mge 

should be in me range 0.1-20/o.prefera y ^ 
0.1-* P»— ^ethylene ethers are se!ec«d 

5 methylene,,.,, ether, ^^^^Z - - 

rn^i*'- 0* -on: en. „, * - — 



are described in WO 99/52549. 



10 



if desired, be combmed with another adjuvant, or e X »p* a^ ^ 

According to another embodiment of this — , an —erne 
, •„ it wi„ is delivered to a host via antigen presenting eells (APCs), 
, composition deserted here* ts dehv ^ ^ ^ ^ ^ 

such as dendritic cells, macrophages, B eells, mo yt ^ 

. t„ ,fficient APCs Such cells may, but need not, be genettcauy 
engineered to be efficient APCs. ,„ imM0Ve activation and/or maintenance 

urease the capacity for presenting me a,,.ge, ^ 

ot ft e T cell response, to have fc 

is0 Ued from any of a vartety of 

peritumoral tissues, and may be autologous, allogenic, syng 

. x ..M-thenresent invention use dendritic cells or 
Certainpreferredembo rme.s ^ 

progenitors thereof as antigen-presentmg * ^ D- ^ ^ ^ be 

25 (Banchereau and Steinman, M~. ^45-251, »»» 

effective as a physiological adjuvant for eliciting proph -h »P 

immuffl ty Timmerman and Levy, ^ ** ^ ^ 
dendritic ceUs may be identified based on their typtc, ^ ~ ffld 
cytoplasmic processes (dendrites) visible * v,M, *e,r abthty to take up, P 
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•* hieh efficiency and their ability .0 activate naive T cell response, 

present antigens with hrgh effictency ^ ^ w 

^dritic ceiis may, of course, be engrneere to e^ P ^ ^ 

Ugan ds tha, are no. commonly found on den*, c - - ^ „ 

modified dendritic ce,,s are contemplate by the pre^ . ^ 
5 dendritic ce„s, secreted vesic.es »tigen-.oaded fcndrn, ce, 

use d within a vaccine (« Zitvogei et a,., ^ U* b,c*d, bone 

critic ceiis and progenitors may be P J 

fflaI r„w, tumor— ce,, pe— ~ - ^ ^ ^ 
10 may be differentiated „ v,vo by addm a c ^ ^ 

Alternatively, CD34 positive ^ u , *^ne to the culture medium 

differentiated into dendritic cells by adding to tne 
bone marrow may be differentiated other 

^ ™ rSF 1L-3 TNFa, CD40 hgand, LPS, tiu ng<" 
combinations of GM-CSb , 1L nrn Hf era tion of dendritic cells. 

15 , and — 

Dendritic cells are conveniently categonz rharacterize d 

• • +~ KAtween two well cnaracienzw 

cells, which allows a simp, way ,0 — ^ „ ^ „ ^ibfe 
phenotypes. However, this nomenclature should b - ^ ^ ^ 

mediate stages of differentiation. — ^ ^ ^ ^ me Ugh 
20 with a high capacity for antigen uptake and pr— ^ 

f mcentor and mannose receptor, lhe mature v 
expressron of Fey receptor rf ^ surface 

ch^cterized by a lower expressron of these » , n ^ ^ 

molecules responsible for T cell acuvatton such as *. 
molecules (,,, CD54 and CDU, and cost— 

25 and 4-1BB). D0 lynucleotide of the invention 

APCs may generally be transfected with a poiynuc 

portion thereof, » expressed on the eel! sur ^ ^ ^ for 

and a pharmaceutical composition compnsmg such transfect 
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, Vd herein Alternatively, a gene delivery vehiele that targe* 
P«PO- as descnbed h ^ A ^ ^ ^ ^ ^ „ 

. dendritic or other ~£"T ~ - - ^ ^ „ dendritic 
lection that occurs ,» ^ .„ , he ^ such . those 

example, may generally be performed usmg any ^ ^ ^ 

describ ed .n WO ^ ^rXtadingo.dendrltieeellsmay.e 

- «-> * ^ ^ ^ ^ _ ^tide, 
achieved by incubating dendnttc cell orp g ffltigeMxpressing recombinant 

(nake d or within a plasmid vectcr) or *N ^ ^ — Mor „ 

bacterium or viruses (,g., vaccrma, fowlpox, imnunologic al partner ma. 

0 -g, the ..ypep* - - — ^ra — eenmaybepnised 
provides T coll help (e.g., a earner molecule). rf ^ 

with a non-conjugated immunological partner, separately 

polypeptide. of Mdinaiy skill ffl the art may be 

While any suttable earner kn rf ^ ^ 

15 ^"*^ZZZZ- Compositions of *e present 
typically vary dependmg on the mode ^is^mon, including for 

mention may be —d for an =n= ^ — 

example, topical, oral, nasal, mucosa., 

subcutaneous and intramuscular administration. biocomp atible, 
and may also be biodegradable. In cert* effibo diments, 

— * — rr:;::: — ::i - - — 

however, a more raptd rate of release unm ^ ^ ^ ^ ^ ^ ^ ^ 

The formulation of such composttions vs w microp articles of 

25 .ingrown — s. ^ T^-^^L — and the I.e. 
pol y (1 actide-co-glycolide), polyacrvlate, la e , ^ ^ 

Other illustrative delayed-release earners rnclude p ^ ^ 
comprise a non,io.uid hydrophi tic core £ ^ ^ ^ ^ 

oligosaccharide) and, optionally, an external laye 
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10 



n g Patent No. 5, 151 ,254 and PCT aprons WO 
„h as a phospholipid (« « Uve ^und conned 

„, WO^Ol and WO ^ of ^.ation, the rate and 

^ a sustained release — ' ^ ^ ^ „ prevente d. 

expecteddurauonofrelea^andmenatureof (£g 

to another « e * ^ rf ^ mveml0I , 

p„ ly ,actate poWycoiate, ate employed as ^ ^ ^ 

5,407,609 and 5,942,252. algo be usefu i for many 

a— * .0,34, and tehees ~ ^ ^ ^ 

nations. Another illustrative — ^ hUJLM-lfc 5 , 92 S,6*7, which 

centos, - ^ ^ „ . 

^eapableoftaducingaclassl-restncted y. ^ ^ ^ 

^ pharmaceutical compostttons of ^ 

uprise one or .ore buffers ,,, — «- * - £ — prot eins, 
earhohydra.es glucose, mannose ^ ^ 

peptides or amino acids such as glyc.ne, ^ ^ ^ ^ ^ 

such as EDTA or glutathione, hypertonic with the hlood o t a recipient 

— ^hic^I-Jp— es. Ah— —ens of 
suspending agents, thickening g -: liza te 

„ p resen t — may he formulated as a ^ ^ ^ 

Thepha^aceuUcalcornpo^- ^ 

d0S e or multi-dose containers, such as se ^ ^ ^ 

really seaied in such a way to ^ ^ ^ „ ^ in oilv 
use. in general, formulations may b. stored, ^ be ^ in a 

« mucous vehicle, A,— a^ « ^ ^ ^ ^ 
fteeze-dried condition requmng only the 
prior to use. 
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10 



t -.Ale dosing and treatment regimens for using the 
—en, o *-« ^ mcludillg ,„ 

particular compositions desert herern ffid Ration, 

otal , ^enteral, i— = • - ^ ^ ^ „ ge „era, purposes o f 
is well known vn the art, some 

iUUStra,i0n - ,• the pharmaceutical compositions disclosed herein 

h certain apphcaoons, the pharm tee ^.ions may be 

edihie carrier, or me, may he 
formulated with an inert diluent or wrth » ass ^ ^ or 

tey ma, * mcorporated direct., wrth * . - ^ ^ ^ md ^ 

The active compounds may even suspe »sions, 
in fc f orm o f ingestihie table. ^ Katnre lW Mar 

syrap s, wafers, and *e like ^ ^ Carte Sys, 

27; 38 6(6623y.410-4; Hwang *r a, Cn ^ ^ ttoches , 

S . Paten, 5,641,515; U. S. Patent 5,580,579 _ ^ «• 

P i„s, capsules and the Ifce may also contam a^ a ^ ^ ^ ^ 

sample, a binder, such as gum tragacanth, *»c ^ ^ ^ ^ 
as dicalcium phosphate; a disintegratmg •* » sweetening agent , such as 

^ and the like; a lubrican, such as such ffi ^rmin, oi, of 

sucrose.lactoseorsaccnar.may^ ^™ ( ^ , a Mps , e , it may con* m 
wintergreen, or cherry flavonng. When the d g ^ ^ ^ ^ ^ 

action ,0 materials of the above type, a h,u, ^ ^ ^ ^ ^ ^ 
prc sen, as coatings or to others mo ^ ^ 

^ce, tablets, * or ^ shou , d be pure and 

my material used in preparmg any dosag . additi „^ e active compounds may 

ih? active ingredient(s) may, ui ^ 
compound or more, although the percentage of the 
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1 u +6(W« nr 70% or more of 
u tinr 2% and about 60 /o or / v /u 

the weight « — - ^:: s ^; W o nm a yb ep^,suc h awa y « 
compounds) in each therapeutrcally useful P ^ Fact ors such as 

. s,tab,e dosage wi„ be obtained - produ c, she,f life, as 

soUrhility, bioavailab ility, fcy one skilled in the art 

of preparing such pharmaceutic 

treatment regimens may be desirable. tovention may 

For oral administration the compos* «<* ^ ^ 

.0 alternatively be incorporated with one - :«^» ^.^^ formulation, 
fctttifrice, buccal table,, oral spray ^ ^ ^ ^ such , one 

amatively, the active ingre^ « J ^ ^ in . dentifti ce, 

confining sodium borate, glycerm and potass ^ ^ water> 

« added in a 1 humect Alternatively the 

^ ^^^^^^ 
mex or otherwise dissolved in the mouth. ^ ptamaceutical 

b ^ — in—ly, or even 

compositions disclosed heron q ^ sHW ^san, some of which «e 

20 peritoneal,, 5 543,15S ; U. S. Paten. ^ and U. S. 

further described, for example, in U. s. ' compounds as free base 

Pat ent ^ * — — * water suitably mixed with a 

« pharmacologically acceptable salts ma, h ^ ^ ^ ^ ^ ^ 

surfactant, such as hydroxypropylcellulose^ P ^ ^ ^ ^ o{ 
25 U,uid ^ethylene glycols, and contain a preserve to prevent the 

storage and use, these preparations generally * 

powth of microorganisms. e use mctade sterile 

fflusttative pharmaceuttcal forms suit im of 

^ueous solutions o, dispersions and steri.e powders for 
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t t c Patent 5 466,468). In all 

oases the form must be aerie and must <* fl » musl ^ed 

lt raust be stable under ft. — - — ^ \ mi ^ ^ ^ 

ag ainst the contaminating action of nu— - ^ ( ^ 
^ be a solvent or dispel medium contammg, for exampU 

, „lvml and liquid polyethylene glycol, and the lire), 
glycerol, propylene gly«», - £ PJ fe ^ by the ^ 

.hereof, and/or vegetable o,l, Proper fmvdny T ^ ^ ^ o( 

of a coating, such as lecithi, by the — • - rf mic[00rgMlisms 

parable to include isotonic agents, for exam^, sug ^ ^ ^ ^ 

absorb of the injectable compos. ons ~J*J«» ^ 
composition of agents delaying absorptton, for example, 

15 ^ , „, foIDa renteral administration in an aqueous solution, the 

lnon eemb„dnne«,fo par^ ^ ^ ^ 

solution should be suitably buffered tf ^ solutions .re especially 

isotonic with sufficient saline or glucose. These part, « ^ minis tratio„. In 

stable for intravenotrs, intramuscu,ar, subcutaneo us ^ ^ ^ 

2 „ mis connect, a sterile aqueous medium that - be emp^ 

„ in me art in light of the present disclosure^, - - J ^ _ 
i0 , m, of isotonic NaCl solution and either added to .0 n, ^ ^ 

a nf infusion (see for example, Kemingiu" 
mjected at the proposed stte of rnftto, i ^ ^ ^ ^ wffl 

Sciences" 15* Edition, pages 1035-.03 and ! for 
25 necessarily occur depending on the — ^ ^ ^enicity, 

tanan administration, preparations w,U of course prefer y 
md the general safety and purity standards as requtred by 



standards. 
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• tinn the compositions disclosed herein 
ln ^er em— o t the ^;J M .^ - 

may be formuiated * . neutral or - ~~ ' of te prott i») ^ -ch 
taclu de me acid addition sate (to- or phosphoric „*. or 
«. formed wi* inorganic acids such as, for e*»P 7 ^ ^ ^ fte 

- o.anic acids as acetic, o* = ^ ^ ^ ^ „ exampte , 
to carboxyl groups can aiso be der ^ ^ ^ bases as 

«*- ^ tnle procaine and fhe i*e. «P« — 

.nicies, coatings, diluent, antibacterial - md Xh e use of 
deling agents, buffers, carrier — ^ ^ ^ ^ „ fc ^ 

such media and agents for ^ „ mcompatM e with *e active 

15 Ex cep, insofar as any convent- «* a * SupplefflentMy active 

^ent, its use in the merapeutic eomp stuo ^ ^ 

.pharmaceuticallyacceptable re e[ed t0 a huffl an. 

pro duce an .iergic or simiiar untowarf - ^ ^ may be dciivered 

b certain embodiment, ^ „ (oI 

by intranasal sprays, -ation, &ectly to fc iungs * - 

delivering genes, nucieic acrds, and pepude P^ ^ ^ ^ y g ^ 

aerosol sprays has been dKCriW ; " .^nricroprfcle resins CTakenaga 
5 , m212 . « .thedehveryo £ ^ lysophospbatidy ,,ycero, 

25 « , Conned Relea* 1* * • j ^ fe fc ptannaceuncal arts. 

compounds (U. S. Patent 5,725, 71) n fte fonn of a j.lvtetrafluoroemeylene 

U^iUusuaUvetransmucosaldrug eH ^ 

j: „tt «; Patent 5,7»U,U4D. 



Likewise, m»» 

sopP ortmatrix is described inU. S. Patent 5,780,045. 
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v <=o mes nanocapsules, microparticles, lipid 

^es, vesicles, and .he l*e, are - fc compositions of the 

pK sen, invention mto suitable Ho, — - ' , a lipid pafli cle, a 

preS ent invent may be formula,* for deh -y 

of the present invention can be bound, eitn 

suc h carrier vehicles. ^ Reparations as 

The formation and use P ^ ^ ^ ^ Lasic> 

p— *• — b r^;»*^ — »- " ):691 - 

10 Trends Biotechno. 1998 «6(7)3 • . ^ Crit Re v Ther Drug 

5; Chandran C ,« i .,Ir.dian I ExpB 1 ol.l997 An g ,3 I > u § 

Carrier S y , ^'^^rr^ ^ "* — ' 

rc^oiv US Patent 5,738,8o» anu u 
Patent 5,565,213, u.a. 

m corpora,ed herein by reference i, — ^ ^ , numbeI of rypes ,bat are 

Liposomes have been used 1 susoe nsions, primary 

— — ^^^ir: , « Cher, .990 Sep 

i no 1 1 cells (Renneisen ef 
hep a«ocyte cultures and PC 12 _ ^ ApI;9 ( 3 )..221-9). In addi,on, 

25;265(27):16337-42; Multer ,1 rf ^-based delivery 

■^-•--••^^-X^ltl. genes, various drugs, 
20 sysrem, I*— ^£tL-i. factors, al.os.eric effectors and the 
therapeutic agenrs, enzymes, vrruses, Futthe rmore, he use of liposomes 

tte , inro a variety of cultured cel. lines „ toxicity after 

does not appear to be associated with autcmmune respons 

systemic delivery. , fr phospholipids that are 
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„ nttaD compounds in a «H. -1 "P"*"** "* 

inv entio, Nanocapsu.es can generally -« , ,13- 

(see , f „r example, Quintanar-Guerrero - A * ric fading, such nitrate 
U To avoid side effect due to — ^ ^ . „ 

^aes (sized around 0.1 urn) ma, » <~ „ „ Crit Rev 

, v , Su ch pan* - be made as — ^ , Em , Phatm Biop^m. ». 

^ Dro8 Carrier Sys, .** > ^ Rdease . W98 Jan , 5 0 (1 -3), M* - «■ 

Mar,45(2):149-55; Zambaux « «L J Contro 

S. Patent 5,145,684. 



10 



15 



20 



Csm^^^ f the oresent invention, me pharmaceutical commons 

btate a^c« S of o{ cancet , particular* 

bribed herein may be used * * ^ ^iuons 

^unotherapy of lung cance, WH» »* ^ ^ pKfetably 

Scribed herein ate adtninisteted to a paUent^ ^ ^ fc abov e 

a hu ma, A Patieu, may ot may not * ^ rf , ca „ cer or „ 

ptarmaceutica, compositions may * u*d^ ^ ^ e 

tt ea, a patient afflicted with a cance Phanna rf ^ and/or 

^stered either prior to ot fo»o^ J ^ drug , 

„eatment such as admit— of My „. by any 

As discussed above, ^venous, intrapernoneal, — * 

su «e method, including adnm— ^ ^ md oral routes, 
cutaneous,— , in—, ana V^a, P^^ ^ ^ ^ 

Within certain ^^^^on of me endogenous host 

iiranu noth — admutisttation of hmnune response- 
immu „e system to react agatns. ^ ides , provided herein). 

m odi*mg agents (such as - » — 

Within other embodiments, .mm 

to wU ch treatment ^ - « — ' ^ 

reactivity (such as effector cells 
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antitumor effects and does not necessarily depend on an intact host immune system. 
Examples of effector cells include T cells as discussed above, T lymphocytes (such as 
CD8 + cytotoxic T lymphocytes and CD4 + T-helper tumor-infiltrating lymphocytes), killer 
cells (such as Natural Killer cells and lymphokine-activated killer cells), B cells and 
5 antigen-presenting cells (such as dendritic cells and macrophages) expressing a polypeptide 
provided herein. T cell receptors and antibody receptors specific for the polypeptides 
recited herein may be cloned, expressed and transferred into other vectors or effector cells 
for adoptive immunotherapy. The polypeptides provided herein may also be used to 
generate antibodies or anti-idiotypic antibodies (as described above and in U.S. Patent No. 

10 4,918,164) for passive immunotherapy. 

Effector cells may generally be obtained in sufficient quantities for adoptive 
immunotherapy by growth in vitro, as described herein. Culture conditions for expanding 
single antigen-specific effector cells to several billion in number with retention of antigen 
recognition in vivo are well known in the art. Such in vitro culture conditions typically use 

15 intermittent stimulation with antigen, often in the presence of cytokines (such as IL-2) and 
non-dividing feeder cells. As noted above, immunoreactive polypeptides as provided 
herein may be used to rapidly expand antigen-specific T cell cultures in order to generate a 
sufficient number of cells for immunotherapy. In particular, antigen-presenting cells, such 
as dendritic, macrophage, monocyte, fibroblast and/or B cells, may be pulsed with 

20 immunoreactive polypeptides or transfected with one or more polynucleotides using 
standard techniques well known in the art. For example, antigen-presenting cells can be 
transfected with a polynucleotide having a promoter appropriate for increasing expression 
in a recombinant virus or other expression system. Cultured effector cells for use in 
therapy must be able to grow and distribute widely, and to survive long term in vivo. 

25 Studies have shown that cultured effector cells can be induced to grow in vivo and to 
survive long term in substantial numbers by repeated stimulation with antigen 
supplemented with IL-2 (see, for example, Cheever et al., Immunological Reviews 757:177, 
1997). 
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Alternatively, a vector expressing a polypeptide recited herein may be 

„t;„o ce\U taken from a patient and clonally propagated ex 
introduced into antigen presenting cells taken rrom v 

1 for transit back into .he same patient. Wected cells may be reintroduced rnto 

5 intracavitary, intraperitoneal or intratumor administration. 

Routes and frequency of administration of the therapeutic composmons 
described herein, as well as dosage, will vary from individual ,o individual, and may be 
readily established using standard techniques. In general, the pharmaceutical composmons 
and vaccines may be administered by injection (e.„ in— ous, ta— r, 
10 intravenous or subcutaneous), intranasal* (,*., by aspiration) or oraily. re em* 
between 1 and ,0 doses may be administered over a 52 week period. Preferably ,6 doses 
are administered, a. interval of 1 month, and booster vaccinations may be gtven 
periodically thereafter. Ah— protocols may be appropriate for individua patients. A 
suitable dose is an amount of a compound that, when administered as descrtbed above, s 
15 capable of p— an anti-tumor immune response, and is a, least iO-50% above the 
W (,.,, united) level. Such response can be monitored by measuring the anti-tumor 
antibodies in a patient or by vaccine-dependent generation of cytolytic effector ce s 
capable of killing the patient's tiunor cells in v«™. Such vaccines should also be capable 
of causing an immune response that leads to an improved clinical outcome more 
20 frequent remissions, complete or partia, or longer disease-free survival) in vaccmate 
patients as compared to non-vaccinated patients. In general, for pharmaceutic, 
compositions and vaccines comprising one or more polypeptides, the amount of each 
polypeptide present in a dose ranges from about 25 u g to 5 mg per kg of host. Suable 
dose sizes wiU vary with the size of the patient, but will typically range from about 0.1 mL 
25 to about 5 mL. 

In general, an appropriate dosage and treatment regimen provides the active 
compound*) in an amount sufficient to provide therapeutic and/or prophylactic benefit. 
Such a response can be monitored by establishing an improved clinical outcome (,g. . more 

• • ™™1ete or nartial or longer disease-free survival) in treated patients 
frequent remissions, complete or paniai, m iui & 
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„ ,o non treated patients. Increases in preexisting immune responses to a tumor 
as compared to non-treateo pauen immu ne responses 

e or more lung tumor proteins and/or po.ynuc.eo.ides encoding such protems m a 
- lip, 8 , example, blood, sera, spu— 

&0 m the patient. In other words, suc = * - ^ ^ ^ 

10 — M T,° f 'OH:/!: — . agents provided Herein gener* 
useM for me ^ ^ „ me ^ „ the biological samp.e. 

penni, detection of the level of an, g ^ 
Polynucleotide primers and probes may be used to detect the 

nlr protein which is a!so indicative of the presence or absence of a cancer. In gen ra., 
tumor proton, wh ^ ^ ^ ^ ,„ ^ 

15 lung tumor sequence should be present at a ic 

teue man in uo^na, tissue^ ^ ^ ^ ^ ^ ^ ^ ^ 

ar, for using a binding agent to detect po.ypeptide makers ht a 
20 lira — from a patient W ,h a agen, ; W detect. 

:n,e a * ^ * - . - — — - « — - 

In a preferred embodiment, the assay mvu 
25 immobihaed on a so.id support to bind to and remove the polypeptide from the reminder 
Z sample. T* bound po.ypep.ide may men be detected using a detection reagent th* 
Lns aUer .up and speciftcal.yb^ — — , 

Such detection reagents may comprise, for example, a binding g 
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10 



15 



Kinds to the binding agent, 

.*P^--^«~ ttrT.tL Alternatively i a 

such „ an -I— P-n - ^ ^ ^ . ^ ^ 

competitive assay may be uUhzeo, q{ ^ Wndmg agent 

^ a ,,owed to bind to the immobilized bmdrng age ^ ^ ^ ^ 

^ me sample. The extent to which component* ^ ^ ^ ^ 

«— * *■ i:;;^ - - — - 

ft. immobilized binding agent. Smtable p yp P ^ ^ ^ 
m lengm lung tumor proteins artd polypept.de potttons there 

binds, as described above. to ^ of oldmaty ski U in 

THe solid support may be any matena ^ ^ 

. , est well i„ a microti plate o ^ ^ a ^ 

Mrematively, the support ma, be a bead or *sc, -* - S ^ ^ ^ ^ 

— - * ° r ir::: .led - - - 

panicle or a fiber optic sensor, such as * „ sing a variety 

No . 5 , 359 , 68 1. The bmding ~ ~ ^ desc ribed in the patent and 

of technics knov^to those of s b .n^ ^ ^ ^ 

scientific literature, in me centre p ^ ^ ^ ^ 

— » ^ n ° nW ~ ITg - funlal groups on ,e support or may be a 
^ be a direct linkage betw^n » ^ ^ „ . ^ in . 

lilto ge by way of a ^ ^ m a, be achieved 

microtite, plate or to a membrane ,s prefen ^ ^ ^ ^ ^ a ^ 

by contacting the binding age* in — ; ^ ^ ^ ^ ^ about , 
amonnt of time. The contact tune vanes w P ^ ^ 

hour and about 1 day. !n general, — g a w 1 rfap* ^ ^ 

10 ng to about 10 ug, and preieraoiy 
an adequate amount of binding agent. 
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, „, of bindtag agent to a solid support may generally be 
Covaien, aKachmen, of bmdtn S l ^ ^ ^ ^ 

M by ^ reacting the support wUh a b— . ^ ^ ^ 

- — - a r:::: ::i : — — - — - - 

agent. For example, the bmdmg g rf ^ ^ 

5 appropriate polymer coating usmg — ^ ^ ^ ^ ^ ^ 

on the support with an amme and an acttve ny g 

Piere e hnmunotechnolog, Catalog and Handbook, 19 ^ A j ras 

„ ce rtain embodiments, the assay » on a 

10 solid support, commonly the inmobiUzed ^ Unbound 

^ptideswi.in.e^al,^ ^ ^ and a 

ample is then removed from the unm ^ ^ ^ 

described above, the remammg protem bmd g ^ ^ ^ 

^ suitable blocking agent known to those of onhna^ sk 
, serum .bumin or Tween 20™ (Sigma " ^ t0 bind t0 , h e 

antibody. "The sample may be dduted .^.^ 

- w -T;rr : — - ^ - » 

„«) is a pertod of tune that .s ^ ^ ume „ 

25 sample obtained from an mdmdual wth lung ^ ^ 

suffici ent to achieve a level of binding that ,s a least * < ^ ^ 

Librium between bound and unbound polypepUd, of o J 

^ .cognize that the time necessary to achieve eoun.bnurn may 
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— "-1- rrrrr- - - - « 

* ■ • „ni% Tween 20™. The second antibody, wnicn 
v^ffrr such as PBS containing 0.1 /o lween 

* +• ~ aenerallv be determined by assaying mc 
appropriate amount ^ ~ a— -gent is - — - »- 

,0 that occurs over a period of time. Unbo 

.he reporter group depends upon the nature of the reporter gr p 

— - he used to det.t reporter group (common* a 

15 ffiay he detected using av,d,n, coupfcdto ^ ^ ^ 

radioactive or fluorescent group or an enzyme). Enzym P 
uetected hy the addition of suhstra,e (gene* for a specific penod of ttme), 

• , analysis of the reaction products, 
spectroscope or other analys,so ^ ^ ^ 

To determine the presence or absence 01 a 

compared to a signal that corresponds to a sigM , 
embodiment, the cut-off value for the detection of a cancer * . I 
obtaine d when the h—ed antibody is incubated — = ^ ^ 
a. cancer. In genera!, a sample generating a signal ft* ts ftre^ 
25 the predetermined cut-off va,ue is considered positive for * -~ 
preferred embodiment, the cut-off vahie is determmed using a Rece. er P 

„■ * ,„ the method of Sackett e. al., CO** * Scene J 

accordmg to the method ^ ^ embodiment> te 

Clinicol Little Brown .d Co 9S^> ^ ^ 

e„t-off value may be determined from a plot of pairs 
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, noo-/ soecifidty) tot correspond to each possible cut-off value for 
wi fa.se positive rates (iOO/.specficty ^ kft _ 

u TVie cut-off value on the plot max is mc v 
the diagnostic test resu... The ff ^ ^ ^ 

ha nd comer <U, tta vaiue that encloses the lar est . ^ ^ 
- a samp, B enera,in g a signal ^ vatae may be shift ed to the 

5 metta d may he considered P-^^ * or to - * * — - - 

, . •A this method is considered positive for a cancer. 

determined by this metnoo w^-d in a flow-through or strip 

to a related embodiment, the assay is performed in 
fc • ,he binding agent is immobilized on a membrane, such as 
10 test format, wherein the binding ag ^ ^ ^ 

nitrocellulose. In Ore flow-through test, A second, labeled 

totalised binding agent as the sample passes through the — ■ 
binding agent men binds to the binding agent-poiy^ide c^pie* ^ ^ ^ ^ 
the second binding agent flows through the memoran . 

end 

1 5 binding agent may then be performed as described ^ ^ ^ ^ 

of me membrane ,o which binding agent is bound is imm ^ ^ 
, The sample migrates along the membrane through a region 

Tt! the area of immobilized binding agent. Concentration of second 

Undine aeent and to the area oi mimu rance r 
it a. the area of — d antibody indi.es ,e = - cane ^ 

a iine, that can be read usually. .The absence of P ^ 
to gen eral, the amount of binding age. — d ^ to- ^ ^ ^ 

— a visuaily ^^^^ sigr Ll m the two-antibody 
, lyP eptide tha, - = ^ £ bMing agents for use in such 

assays are antibodies and antig ^ more 

mtib ody —zed on me n— range — J ^ ^ a 

preferably from about 50 ng to about 500 ng. Sucti 



very small amount of biological sample. 
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Of course, numerous other assay protocols exist that are suitable for use 
^ the tumor proteins or binding agents of the present invention. The above descriptions 
w intended to be exempt only. For example, it will be apparent to those o ordtnary 
skill in the ar, that the above protocols may be readily modified to use tumo, polypeptides 
5 ,o detect antibodies that bind to such polypeptides in a biological sample. The de.ect.on of 
such tumor protein specific antibodies may correlate with the presence of a cancer. 

A cancer may also, or alternatively, be detected based on the presence of T 
cells mat specifically react with a tumor protein in a biological sample. Within certain 
methods, a biological samp,e comprising CD4* and/or CDS^ T cel. isolate from a pare 
, o is incubated with a tumor polypeptide, a polynucleotide encoding such a polypeptide -to 
an APC mat expresses at leas, an immunogenic portion of such a polypeptide , attd th 
„ or absence of specific activation of the T ceUs is detected. Suitable b.ologu*. 
samples include, but are not limited to, isolated T cells. For example, T cells may be 
isolated from a patient by routine technics (such as by Ficoll/Hypaaue denstty gntdren 
,5 centrifugation of periphera, blood lymphocytes). T cells may be incubated „ for 2-9 
days (typically 4 days) a, 37«C with polypeptide (, g „ 5 - 25 ug/ml, I. may be durable to 
incubate another a,i q uot of a T cel. sample in the absence of tumor polypeptide to serve as 
a control For CD4 + T cells, activation is preferaUy detected by evaluating proliferation of 
the T cells For CDS' T ceUs, activation is preferaMy detected by evaluating cytolytic 
20 activity. A .eve, of proliferation that is at leas, two fold greater and/or a level of cytolytic 
activity that is at leas, 20% greater Aran in disease-free patients indicates the presence of a 

cancer in the patient. 

As noted above, a cancer may also, or alternatively, he detected based on the 

le vel of mRNA encoding a tumor protein in a biologica! sample. For example, at least two 
25 ohgonudeotide primers may be employed in a polymerase chain reaction (PCR) based 
assay to amptify a portion of a tumor cDNA derived from a biologic! sample, wheretn at 
.east one of tire oligonucleotide primers is specific for (U. hybridizes to) a polynucleotide 
encoding tire tumor protein. The amplified cDNA is then separated and detected using 
techniques well Known in the art, such as gel eiectroohoresis. Similarly, oligonucleotide 
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in a hybridization assay to detect tne pre 

at least about 75% and more prefe* ^ ^ ^ JQ ^ 

Nucleotide encoding a tumor pro e, o^e l ^ ^ ^ 

^ferably a, least 2. nucleotides, ,n length *ef * ^ ^ ^ 
pra bes hybrid to a polynucleotl* [^ ^Z^^^ 
10 mo dera,e,y stringent — J* ^hed herein preferably - 

which may be usefully employe ,n the d«g ^ 
„ least 10-40 nucleotides in length. I" P 

prta ers comprise at leas, » contiguous nu.leo.des, Technics for 

nucleotides, of a DNA molecnle having a sequence . ^ ^ 

15 PGR based assays and hybridan .says „ ^ ^ 

example, MuUis e, a!., CM Spring Haroor B <°< > 

PCR Technology, Stockton Press, NY, 1989)- ^ ^ ^ m m 

0„ e pitted assay — ftwn a bio i ogical 

function with reverse — ^'Jhed to produce cDNA molecules. PCR 
20 sample, such as biopsy ttssue, and ,s revets ^ ^ ^ 

— usmg at leas, one 0KS , ^caUon may „ 

separated and visualized using, for example, ^ ^ . g 

wormed on biologrea, ^ » P— - - 

„„, afflicted with a cancer. The ampht, . W0 . Hd „r greater increase in 

25 dilutions of cDNA spanning two orders of A ^ ^ 

expression in several dilutions of the test patten, sample as comp 

of te noncancerous sample is Really considered ^ ^ ^ ^ 

b another embodiment, the compostttons desenbed 

• „f cancer In this embodiment, assays as described a 
markers for the progression of cancer, in 
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he formed over time, and the change in the level of 
the diagnosis of a cancer may be perform may be 

— "* c: - - -r, 

progressing when the level 01 

constant or decreases with time. npr f orme d directly on a tumor. 

Cer* ft v,Vo diagno* assays may be p*form«> Y 

One such assay involves — - - * * 
nay also be used in histological applications. 

used within such appUcation. ^ ^ ^ maltes may 

As noted above, to imp ^ ^ ^ ^ for 

* -yed within a given sample. It ^ ^ ^ ^ ^ 

15 different proteins provided herein may ^ selection of tumor protein 

triple primers or probes may be used coneurren ^ ^ ^ jn 

^ers may be based on routine experiment to determ ^ 
optima, sensitivity, in addition, or alternatively, assays for »mor p 
may he combined with assays for other known tumor antigen ■ ^ ^ 

TW nresent invention further provtdes tats for use wn 
20 ^ preSe . „,„ m more components necessary for 

performing a diagnostic assay. C P ^ ^ ^ ^ g 

^ ■ F : 71 Ii«y binds to a tumor protein. Such antibodies or 

antibody or fragment thereof that specif ical y above . One or 

25 fragments may be provided attached to a , ^ fc h used in 

fflore additional confers may e == , = ^ ^ _ ^ 

lne assay. Such kits may also, or alterr* , rf ^ 
above that contains a reporter group suitable for d.rec. 



binding. 
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, • a to Affect the level of mRN A encoding a 

* PIObe ; r P 1 h : I^cleotide may he used, for example, within a 
encoding a tumor protem. Such an oug ^ ^ 

. v M ,.«nn assay Additional components that may be pres 
PCR ot hybridrzatron assay. Ada (o ^ 

indude a second oligonucleotide and/or a dragnosfc reagent 

netection of a poiy-eot.de encoding a „tem. ^ ^ ^ ^ rf 

The following Examples are ottered oy 



limitation. 

10 Example 1 



Rt-Pcr 

Ws example Urates the preparation of cDNA moiecuies encoding lung 

Tiss ue sampies were ^ " ^ of ^ ^ 

, t ie„t * lung — - - — L the samples and mRNA was 
ta parent. Norma! RN A and tumor RNA «s extra y 
isolat ed and converted into cDNA using a (dT)„AG (SEQ D > ^ 

48) ' I- - of OKA polymerase ^in-Hmer, B— 

pnmer, 500 pmol ONir <u denaturation for 30 

NJ , Forty cy cle S of an^on were ^ - ^ ^ 

25 were repeatedly observed to be spectfic to (Promega , Madison, WI) 

* * «f a silver stained gel, subcloned into the pGEM-T vector (no g 
cut out ot a silver t>uui»u 6 , 

^ The isolated 3' sequences are provided in SEQ ID NO. 
- —"ZZ - - -nces to those n, the puhlic da.ases.mg. 
BLASTN program, revealed no signet homologies to the sconces provrded 
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f ,he inventors' knowledge, none of the isolated DNA 

m noki - u - To th ::;:: zz» - ■ — - * *- ^ 

sequences have previously been snow 
tumor tissue than in normal lung tissue. 

Example 2 

. c m a TO IDENTIFY DNA SEQUENCES ENCODING 

Use of Patient Sera to iden i 

LUNG TUMOR ANTIGENS 

,e illustrates the isoiation of cDNA sequences encoding lung 
This example illustrates tumor samples with autologous patient sera. 
10 tumor antigens by expression screening g ^ ^ 

A human lung tumor dtrecttonal cDN A ^ 
7 4P Fxoress expression system (Stratagene, u> 
joying the Lambda ZAP Express P ^ ^ 

RNA for ^ library was taken from a ^ ^ ^ ^ ^ ^ ^ 
epithelial lung carcinoma andpo y ^ ^ ^ ^ £ . c0 „ 

15 (Oibco BBL, Gaithersburg, MD). ^ ^ ^ A 

absorbed autologous patient serum, as described ^ ^ ^ 

M ora,ory M— . ^ Spring Harbor Lab— . C. P + ^ ^ 
^ the secondary antibody being goat —an g^ ^ ^ ^ 
aTKaline phosphatase, developed with ^ ^ 

,„ expressing immunoreactive antigens were punfied. Phagem 
20 expressing determined. 

rescued and the nudeotide sequences o * ^ ^ _ LT864 , 

Fifte e„ clones were ,so ^ferred ^ ^ _ ^ _ ^ 
* ^ted cDNA fences ^ ^ pre4icted ^ acid 

in SEQ ID W» *» and *- ^ ^ ^ ^ m dettm med 

25 sequences being provided in St<j 1 SFO ro NO:25, with the corresponding 

cDNA sequence for LTS6-9 ^ being provided in SEQ fO KOs,0 

predicted amino acid sequences from the ^ ^ 

Id 65, respectively. These sequences - _ m , n ^ LT8W5 

t xe*; ^ T T86-6 - Lloo-v, 
described above. Clones LT86-3, gre found t0 sho w some homology 

30 (SEQ ID NO: 19, 22-25, 27-29 and 31, respective y) 
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(ont rF c Ts >> with clones LT86-6, LT86-8, 
t0 previously identified identical t0 each other. Cone 

LT8 ,1 !, LT86-12 and LT86-15 ~ ^ Kpressor . Cones 

LT86-3 was found to show some homology w,.h human 

» o , 1 12 and IS were found to show some homology to a yeasl 
LT86-6, 8, 9, 1 1, 12 and 15 ^ ^ ^ ^ 

> — re8Ulati0nmed ,at ° ' / C L T86-9 appears to contain two Inserts, with 
. C. eUzans leucine armnopept. ase. 0» ™ » ^ ^ of 

te y sequence showing homology to the prevrously 

„ alpha-induced P27, and the sequence beurg s m,W * LT^ ^ 
14 (SE Q ID NO:30) was found to show some homology to the «hor ^ 
0 — - a— s^ence - ' „ (SEQ ID 

sr» s^r^ - - - - — ; sr. 

V A subsequently determined extended cDNA sequence for LT86-4 

identified genes. A subsequently e ^ 

provided in SEQ ID NO:66, with me corresponding predicted am 

,5 provided in SEQ ID NO: 67. „ of fiv6 ^a, clones, referred to 

Subsequent stud.es led ,0 the -sola y ^ 

. LT86-20, LT86-21, LT86-22, LT86 - ^ ^ ^ S£Q ro N0 : 68 

„sforLT86- 2 0, L T86, 2 , L TS «6 - for LT8 , 21 being 

^ ™ 7? respectively, with the determined 3 cDNA seq 

eI© NO 69 The corresponding predicted amino acid sequences for LT86- 
20 ^"T^ U** and LT86-27 « provided in SEQ <D NO: 73-77, 
respectively. LT86-22 and L ^ ^ ^ ^ nQ 

-, s , ~, ^ - ^ were 

fom a lung smal, .11 — - - * - lambda 

«ne>, and screened as deseed ^ lysate was 

patient sera. The sera pool was adsorbed with E. coh lysat 
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dded to the serum to b.ocR antibody .0 proteins found in norma, tissue. Seventy toe 
adoed to the sennn rf ^ ^ „ provlded n 

Cones were isolated. The determ ^ ^ ^ ^ 

359 and 361 were found to show some homology to previously identified EST, 

Example 3 

0 use of Mouse Antkera ™ ~ dna Sequences Encoding 

Lung Tumor Antigens 

This example iliustrates the isolation of cDNA sequences encoding >ung 

r>xTA lihraries with mouse anti-tumor sera. 
rumorantigensbyscreeningofiungtumoroDNAhbrartesw 

A directional cDNA lung tumor expression hbrary was pr p 

, was obtained from SC1D mice contauung late 

15 described above in Example 2. Sera was obta, 

^saged human squamous ceU and adenocarcinoma tumors . tt. ^ 
injected into normal mice to produce anti-lung tumor semr. Appro™* y 
1 screened from die unamplified library using this antiserum. Using a^au 
Ig0 .,M (H+L) — phosphatase second antibody -™ j 

20 Ubs, approxhnatel y .0 positive ^ ~ ^ „ e I pre ssion in 

phagemid excised for 9 clones with inserts in a pBK-CMV 

prokaryotic or eukaryotic cells. (hereinafter 

The determined cDNA sequences for 7 of the isolate 

, , OH 3 L86S-12 L86S-16, L86S-25, L86S-36, L86S-40 and L86S-46) are 
referred to as L86S-3, L86S 12, us ces 

•a A in SFO ID HO- 49-55, with the corresponding predicted am 
25 provided m SEQ ID NU. sequences for the 

•j j ;„ sen in NO- 56-62, respectively, the 3 
being provided in SEQ ID NO. , P ^ ^ ^ ^ . n se q 

remaining 2 clones (hereinafter referred to as r( , n „„ nt the 

m NO- 63 and 64. L86S-36 and L86S-46 were subsequently determined rep 

7 ™ of these sequences with those in the public database as described 
same gene. Comparison ot these sequent 
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10 



15 



,dno: * 53 c;— - - - - - - * 

Homology to an EST prev^y rf homo , ogy t0 previous,, 

remaining clones were found to show at l C DNA sequences for L86S-12, 

„ «,,h«xmently determined extended cDNA sequenc 
identified human genes. Subsequen tiy ^ ^ ^ 

L86S-36 and L86S-46 are provtded m SEQ ID NO. 

Subsequen, stitd.es « » ^ L86S , 4 , L8 6S-29,L86S-34,L86S. 
.ditiona, nine ciones, referr*- 8^L8 ^ ^ 
on t q*q 47 T 86S-49 and L86S-51 (bb^ o» in^. 

39, L86S-47, L8t>a ^ respectively. L86S- 

predicted amino acid sequences are proved mS Q » ^ ^ ^ 

rri — ~ L86s - 47 - ^ Md L 

b further Sadies, a dtrectiona ^ _ isolated 

Stratagene kit with a Umbda Zap Express ve^ ^ ^ ^ 
from two primary squamous lung tumors and poly A + 

eoiumn. Antiserum was dcveioped in norma, mice ustng . P-^ ^ 
mi ee wanted with human squamous iung — » _ 

were screened from the unamplifi - ^£ ^ ^ was puriM and 
serum. Positive plaq.es were tdentified as desert ^ ^ 

phagemid excised for 180 clones with mserts m a pBK-CMV 

prokaryotie or eukaryotic cells. ^ 

The determined cDNA sequences for 23 of the 

■ „„f these sequences with those in the public database 
in SEQ ID NO: ,26-148. Companson of these seque ^ ^ 

. described above reveaied no significant homology to me sequenc 



20 



25 
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^homology to previous., iden tf .ed human ^uc>eo«e sequences. 

Example 4 

Use op Mouse a^sera to Scree* Luno tumor ubrar.es 

Prepared from Scid Mice 

mouse anti-tumor sera. prepared using a 

A directional cDNA lung tumor expression library was p 
0 A directional Total RNA for the library was taken 

Stratagene kit with a Lambda Zap Express vector. TWTEN ^ ^ 

from a late passaged lung adenocarcinoma grown* SCID im ^ 

Tr-* /r^wn urt ^ Sera was obtained uum 
«- * " MakeI K " we, pooled and injected ,,0 no™. 

15 mice to produce anti-lung tumor serum. PP tumor serum. Positive 

fc unampUfied - * — — m T Q i; S " L 71 ta e phosphatase 

p.aques were identified with a g oa, a— , ^ <P ^ 

sec0 „d antihodv — - "J* ^: ! for expression in 
ptagemid excised for 100 Cones with tnsert m a pBK-CMV 

20 prokatyotic or eukaryotic cells. dones TO 

The determined 5' cDNA sequences for 33 ot me 

JTm 181 The corresponding predicted amino acid sequences for 

SEQ ID NO: 149, 150, 152-154, to a§ 

SEQ ID NO: 153 (referred to as SAL 50) m similarly , te 

.coding me predicted amino „ Mntaio mo open reading 

clone of SEQ ID NO: 155 (referred to as SAL-66) was 
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^es encoding the predicted »uno acid seances of SEQ ID NO: ,89 and > 9a 
Comparison of .he isolated sequences with those in the public database revealed no 
Comparison 01 „ f <. FO ID NO- 151 153 and 154. The sequences 

significant homologies to the sequences of SEQ ID NO. 1M, 

f \ FO ID NO- 149 152, 156, 157 and 158 were found to show some homology to 
of SEQ ID NO. 149, , N0 . 150> 

5 previously isolated expressed sequence tags (ESTs). The sequence ^ 

155 and ,59.181 were found to show homology to sequences prevtously tdentfted 

hUma ° S ' Using the procedures described above, two directiona, cDNA libraries 
(referred to as LT46-90 and LT86-2I) were prepared from two late passed lung 
10 squamous carcinomas grown in SCD mice and screened with sera obtamed from SCID 
10 squamous ^ => /Werrnined cDNA sequences 

mice implanted with human squamous lung carcmoma, The det rnr ned c 

for the isolated clones are provided in SEQ ID NO: 2,7-237 and 286-289. SEQ Ntt 
S6 was found to be a longer sequence of LT4690-7, (SEQ ,D NO: 237, Company 
te se sequences with those in the public databases revealed no known homology « : K ^ 
15 sequences of SEQ ID NO: 2,9, 220, 225, 226, 287 and 288. The sequence o SEQTD 
N0 - 2,8 22,, 222 and 224 were found to show some homo.ogy to prevrousiy denf fied 

„ . „ f ocn ID NO- 236 was found to show 

sequences of unknown function. The sequence of SEQ ID NO. 

Homology to a known mouse mRNA sequence. The sequences of SEQ ID NO: 2.7. 2*. 
227-237 286 and 289 showed some homology to known human DNA and/or RNA 

20 ^ In further studies using the techniques described above, one of the cDNA 
Hbraries described above (LT86-2,) was screened with E. ^absorbed ™use -MOD 
.nmor serum. This serum was obtained from norma, mice immunized wtth 
raken from SCID mice implanted with human squamous .ung carcmomas. The determined 
25 cDNA sequences for the isoiated clones ,e provided in SEQ ,D NO: ~ ~ 
of rnese sequences with those in the public databases revealed no -^"^J 
me sequences of SEQ ID NO: 253, 260, 277 and 285. The sequences of SEQ ID NO. 2 * 
250, 256, 266, 276 and 282 were found to show some homology to prcvtously ^ 
expressed sequence tags (ESTs, The sequences of SEQ ID NO: 238-248, 251, 252, 254, 
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tissues compared to expression ^ ^ 

technology. The results of these studies are shown below m 
databank analyses for these sequences. 

Table 2 

LT+ 
F/N 
2.2 



Clone 


SEQID 




NO* 


2LT-3 


~~~23T~~ 




~ 239 '_ 


] 2LT-22 1 


__240_ 


~ 2LT-26~1 


242 




243 


~2Lt36 _ 


[ 244 


~ _ 2LT42 __ 


245 


~~2LT-54 


T 247 " 


2LT-55 




' 2LT-57" 


T~249~ 




T 250^ 


r2LT^59" 


1 25T 


I 2LT_62~ 


| 252 


r2LT^70 


"1 256 



Description 



SCC+M/N 



Unknown 
^AA0712J 
Lactate DHB _ 
Fumarate hydratase 
CG1-39 

ADH7 
_ADH7 
HMG^CoA 
ithase 
Mus) ninein 



3.8 



Squa/ 
3.3 



Adeno/ 
N 



2.3 



3.0 



4.1 



12.8 



2.2 



2A_ 
2.6 



M 
2.2 



Ubiquitin 
Novel 
Novel 



Unknown 
_JOAA0784 

Nuc Pore Cmplx- 
ass pro TPR 



22 
2.3 



2.4 



11 
3.0 



2J. 

2.3 



2.2 



2.0 



Unknown 
KIAA0871 



2.5 



2.2 



2LT-73 



2LT£76 
2LT-85 



2LT-89 



257 

259 
263 

265 



2LT-98 



2LT-100 



268 



269 



Mus polyadenylate- 

binding 
Jrms^Golgip^O^ 

Ribosomal protein 
JLS29; 
Unknown 
PAC212G6 

Melanoma diff 

assoc pro 9 
Mus^pUajejijlpha 



2.1 



2.0 



2.1 



2.1 



2.0 



2.6 



2.0 



2.1 



2.2 



2.1 I 
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5 



Clone 



2LT-105 
2LT408 

2LT-124 

2LT426 



2LT-128 



SEQ ID 

271 
273 



279 
280 




Description 

yj~ 

NY -CO-7 ant igen 
Unknown 
RG363M04 

Galectin-9 
secreted 
LI element LI .33 
___^40_ 
Novel (kappa B-ras 

2) 



LT+ 
F/N 



"SCC+M/N 



2.3 



2.5 



2.3+ 



3,2 
3.1 

2/7 



Squa/TAdeno/ 



N 



N 



Alpha II spg ctein 



2.3 



2.0 



3.1 



20.4 



2.5 



LT+F/N 
SC+M/N 
Squa/N 
Aden/N 



Lung Tumor plus Fetal tissue over Normal tissues 
Lung Small Cell carcinoma plus Metastatic over Normal tissues 
= squamous lung tumor over Normal tissues 
= Adenocarcinoma over Normal tissues 



10 



15 



ot T 198 (SEO ID NO: 282) 

FulMengur ****** **» « " ^Q ID NO: 392. 

■ , .• f full-lensth cDN A sequence provided in SEQ ID no 

•* * e 1S ° laUOn ° f ^ "1 „h cDNA sendee is provided in SEQ 
This amino acid sequence encoded by this Ml md 

m N 0: 393. * -s 20-fold described as . 

• ~ ;« inntr adenocarcinoma, lnis gene 
2 5 fold over-expression in lung aucnucai 

potential ras onco g ene (Fenwic. e. al. _ ^ (SEQ ro 

Extended sequence information was obtained for c ones 

-UTV7 fSEO ID NO: 249), 2LT-58 (fcHV ^ 
HO:23S>, 2LT-26 (SEQ ID NO: 2) LT- ( J The extended cDNA 

NO , 5 0), (SEQ » I « SbMB. - * — - 

fences for these Cones are se, f * inSEQ. 

polypeptide sequences set forth in SEQ ID NOs. 
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5 



10 



15 



Example 5 

n P TISSUE SPECIFICITY OF LUNG TUMOR POLYPEPTIDES 
DETERMINATION OF TISSUE SPECIF1 

T nrimers mRNA expression levels for representative 
Using gene specific J^^' ^ ^ normal and tumor tissues using RT- 
lung tumor polypeptides were examined in a variety 

PCR. Jf ^ variety of normal and tumor tissues 

Briefly, «o«a. RN A was extracted from a « ^ ^ 

j 0 , mt ViAck was carried out using ^ h-b 
using Trizo, reagent, ft- ^-w ^ ^ ^ ^ ^ ^ ^ 

S^cripU^ve^^cn^ ^ priffler , To ensure * sen, 

cDNA was then ^ mterna, control for each of the 

; ' lZ dita l of cDNA was emp.oyed t o enable the H— 
tissues examined. 1 |U of 1 .30 diluuo differences in 

^cation of the ^ - - ~ Lis we, determined - 

„ initial copy numbers. Using these — ^ was ^ 

each reverse transcription reaction from each - - ^ ^ ^ 

by DNase treatment and by assuring a negative PCR 

that was prepared without adding reverse, ranscnp*. ^ 

mRNA Expression levels were exammed 

<• ™ 1 mtients lung adenocarcinoma, prostate turn 
.issue (lung squamous rumor from 3 patients, g ^ 

i j;ffw-rit normal tissues, including iui 6 
^or and lung tumor), and differen .^.^ myocaldium , 

prostate, brain, kidney, liver, ovary, sxelaal muscKs 

... l 86S-46 was found to be expressed at high 
retina and testes. L86i> 4b was examined. 

_ coion tumor and pros., tumor, and was und— - * ^ ^ 

L86 S-5 was found to be expressed in the lung tumor ^ ^ „ „ 

^sionbemgloworuridetectablein.Uthertissuesexamuied. 
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15 
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Example 6 

„ N 0 F 0 N .SB QU B N C E S EN CO D1N 0 LW OTUMO R ™s 

A lung tumor directional cDNA 
u r M, ZAP Express expression system (Stratagene, La Jolla, CA). 
joying the Lambda ZAP Expres P ^ ^ 

HKA for me library was taken from a po^oftw ^ 

a nnlv A+ RNA was isolated using ongu 
carcinomas and poly A ^ ^ ^ sfiquences of 

Gaithersburg, MD). Phagemid were rescued 

isolated clones were determined. in S£Q 

• ^ „nuA ^eauence for the clone SLl-i i is» 
The determined cDNA sequence SLT-T3, 
, • A V cDNA sequences for the clones SLT-T2, SLl 
™ vrn- 102 with the determined 5 cDNA sequw 

ID NO. tuz, W1U1 . ott no Vipine orovided in SbC^ 

rm ct t to ST T-T10 SLT-T11 and SLT-T12 being prov 
SLT-T5, SLT-T7, SLT-T9, SLT ^ ^ ^ fc ^ , 

N0: ,03-110, respecUvely . The«-p3 gP m ^ 

^ " "^^TTi deserved above, revealed no 

X9 and SLT-T11 with those in me ~ _ (<>und t0 show 

significant homologies. The sequences for SLT T10 an 
som e homoiogy to sequences previous,, " ~ ^ _ homology 

The sequence of SLT-T1 was determined show 

don e of unknown protehr function. The cDNA s^n« ^ ^ t0 ^Uon in 
was found ,„ contain a mutator (MUTT) don™, Snchdomains ar ^ 

r- rtrn n xj a that can cause A to u u<*^ 
^ova, of damaged guanine from DNA ^ ^ ^ ^ ^ ^ 

example, e.-Deiry, W.S., 1997 Cur, Op: Oncol. 919 

C- «OMU Wn, C. et al. .995 £ in the 

Porter, D.W. e, al. ,99, *«■ ^ ^'^^J^ . disruption in 
treatment, by gene therapy, of lung cancers caused by, or assoeia 

DNA repair. 
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ta further studies, ON A sequences encodhig antigens potentially — hi 

■ ictpH as follows. A human lung tumor 
adenocarcinoma lung -or — were «^ ^ ^ ZAP Express 

• „ HhraTv was constructed employing mo ^ 
c hb '^ a Total WA for ,he libra* was .ate. from a 

egression system ««^2JL- md po.y A + KNA was isolated using 
late SCTO mouse passaged human adeno ^ 

the Message Maker kit (Gibco BRL, Oai«, MD). Ph ^em 
random and the cDN A seances of isolated « — ^ ^ _ 

The determined 5' cDNA sequences for five .sola 
t- ta qat T T7 SALT-T8, and SALT-T9) are provided m SEQ ID NO. 
SALT-T3, SALT-T4, SALT-H ALT ^ ^ ;n se q ro 

, 16-120, with the corresponding predicted n .^.^ 

,.,,,->< cir T-T3 was found to show 98% identity to i f 
NO: 121-125. SALT T3 wa ^ ^ ^ human 

Human Uansducin-like enhancer protein TLE^ ^ ^ ^ ^ 

homologue of the mouse H beta 58 gene. S ALT ^ ^ ^ ^ 

Human 3-mercap,opyruvate su,f— - - 9Q% identity 
15 ,„ human interferon-mducible protem 1-8U. SAL! 



to human mucin MUC 5B. 



„ces encode antigens y -ved in s^ceH = 

earcinoma development were iso,ated as follow, cDNA 

♦v.- *™M rell lung carcinoma cell lines JN^inu?, 
eonaructed with mRNA from * ™™ ^ „, Manassas, VA) 
20 and DMS79 (all available from fine American Typ 

. ,. B Fvoress expression system (Stratagem, 

employing the Lambda ZAP Express exp ^ 

— were rescued a, Lled no signifteant 

determined. Comparison of the de^m The sequences of SEQ ID NO: 

homologies to the sequences of SEQ ID NO ^ ^ 

,<„ «Q 177 379 and 386 showed some homology to previously 
25 364, 369, 377, 379 and ^ , dennfie0 

sequences of the remaining 20 clones 

ge „es. The CDNA sequences of these clones are provide^ SEQ ^ 
370, 371, 374-376, 378, 380-385 and 387-389, wherem SEQ ID NO. 



375, 376, 378, 380-382, 384 and 385 are full-length sequences. 
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5 



10 



~f qpo TD NO- 372 indicated that this 
• of the cDNA sequence of SfcQ iu inu. j 
Comparison of the cDN A of a fami l y of putative seven pass 

, * e 19RTT> is a novel member of a tamiiy v 
clone (referred to as 128T1) psORT, the protein 

genomic clone was identified m tne ID NQ . 

L« 5S amino * ^ - - — I „ ; vided in SEQ 

, 72 . t* determined MUength cDNA sequence for ,12 ^ ^ 

ro NO- 390, with the corresponding amino ac.d sequence bemg prov 

databank analyses for these sequences. 



15 



Table 3 



done | SEQ ID 
NO: 



Description 



DMS79- 
Tl 



363 



DMS79- 

__T6___ 
DMS79^ 

DMS79^ 
T10 



367 



369 



370 



STAT-ind inhib of 
cytokine 



DMS79- 
Tll 



371 



Neuronal cell death 
related 
Novel 



Ubiquitin carrier 
»rotein 
"^vYo^Tprobinding 

protein 



SCC+ 
M/N 



2.2 



Squa/ (Adeno/N 
N 



128-T9 

T28TU 
128-T12 



NCIH69- 

T3 

NCIH69- 
T6 



378 

380 
381 

382 

384 



Elongation factor 1 

alpha 

Malatejehyio^enase 

Apurinic/apyrim 
endonuclease 
Sm-like protein CaSm 

Transcription factor 
BTF3a 



2.1 



2.7 
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5 



LT+F/N : 
SC+M/N 
Squa/N 
Aden/N 



- Lung Tumor plus Fetal tissue over Normal tissues 

• i„« Metastatic over Normal tissues 
= Lung Small Cell carcmoma plus Metastatic 

= Squamous lung tumor over Normal tissues 
= Adenocarcinoma over Normal tissues 



10 



15 tri 



20 



25 



Example 7 
Synthesis of Polypeptides 

u ■ ^ on a Perkin Elmer/Applied Biosystems 
Polypeptides may be synthesized on a Perk 

v\Anr chemistry with Hr l u \y 
Division 430A peptide synthesizer usm g FMOC d»» * 

m be attached to the amino — of *e ^* P ^ ^ ^ 

— I" — — — 

ftom the solid support may be earned f4n .,. 2 .2-3) After cleaving for 

— r^; * 

2 hours, the pe P *des may he ^"^J ^ (TFA) m d ,yophih*ed 
may then be dissolved in water contatn. S 0.1 * «fm ^ ^ ^ ^ 

prior to purification by C18 reverse p ase ^ ^ ^ ^ 

^ g 0, % T F A)in : ,er(con«u™ ^™ > ^ ^ 

electrospray or other types oi m* f 

Example 8 

„ and o F DN A Sequences B~ lung 

Tumor Antigens by T-Cell Express.on Cloning 

f h ,mnr specific T cells is from surgically excised turn 
One source of tumor specie 

patients. 
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» srnal! cell lung carcinoma was minced ana enzymatically digested for 
A non-small cen iuu& w« n , T re ii s 

, , s ,„ release tumor cells and infill ly»P»ocytes (tumor tnfiltrattng 
several hours to release turn over , F]coll 

or xrxs). The cells were washed n ^ $ ^ 

5 n „„.viable cells. Two bands were harvested ^ ^ 

75 . /t/H BSS interface contained predominantly tumor cells, ,1, ^ 
„,«BSS interface — a maiority ngM ll - 

100 U/ml IL-2, or alternatively, we v to 
, t -^vOKT3 The resulting m cultures were analyzed Dy 
10 monoclonal antrbody OKT3. ^ omy a 

confirm that a high percentage were CD8+ T K 

- P ~—:— cell lun, carcmoma cells were e^anded * 
using stan dard tech^ues to es»b,ish a 

15 wa s later confirmed to be a "~ — „ express _ CD S0, and 

This tumor cell line was transduced wm a retrov ^ 
characterized by FACS analysis to confirm high express levels 

mi class 11 MHC molecules. ^ ^ 

The ability of the m Imes to s^fi* B ^ ^ ^ 

20 was demonstrated by cytofcne release ^ ^ ^ ^ ^ ^ ^ 
assays. Briefly, TIL cells from day 2 ^ ^ md 

— ' — * "ttri I presence of chines. The m 
the culture supernatant momtored by ELISA to P ^ 

— — ' — - 7Z i: — il«n g - - m 
25 no recognition of EBV-immortalrze4 LCL or the eon 

lines are tumor specific and are potentially recogmzmg a tumor an g 
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, ri T CLs and PBL feeder cells in the presence of 20 U/ml IL-2. 
irradiated EBV transformed LCLs and PBL 

i , TTT i; n es were generated by stanoaru 
Clones from the expanded TIL I ^ ^ 

•ir \ur TTT cells were seeded at ceu&/w* 
— S ' SpeC,f, f ' ^ ^ Insdueed autologous tumor ceUs, EBV Conned 
platt and — d -.; D ~ ceof50U/lnlIL . 2 . The specificity of these clones 

< ^ ^ PBL ° el,S m * -d .FN-v bioassays. 

for autologous tumor was confirmed by Crnuc y. 

These CTL clones were demonstrated to be HLA-B/C restnc y 

t tive CTL clone was tested on a panel of allogenic lung 
blocking experiments. A representee CTL 

• ^ u„ autoloeous tumor and a lung squama 
carcinomas and it recognized both autologou HLA-Cwl203, 

confirmed by the recogmtron of a number ot a 

retroviral vector encoding HLA-Cwl203 by the CTL. ^ ^ 

PolvA mRNA was prepared from a lung tumor cell 

u w fLife Technologies; Rockville, MD). The subsequent 
15 LT3 91-06 using Message Maker (Ltfe t0 Life Tecto ologies cloning 

*^^^ g ^tTir*l* and Plasmid Coning), 
manual (Superscript Plasnud System for cDN ^ ^ ^ 

Modifications to the ^^^ ^ ^ * — " 

^ adapters (New Engird »>»*™ system HisMax A, B, C (urvitrogen; 
20 cDNAs were ligated into the expresston vector sys 

Carlsbad, CA) to for proteht "j^, ^ Wock fc r 

plasmids were men allotted at approxrmately 100 CFU 

overnight liquid amplification. F rom these culmres, glycerol rf ^ 

plasmid was prepaid by automated robot (Qia 8 en; V*-C» * ^ 

11 n f ihr lihrarv plates was determined to oe * vv 
25 plasmid DNA in each we of ^ p ^ ^ ^ ^ 

ng ,ul. Initial characters of to cDNA e p ^ ^ 

fencing „ P^ — - - ^ ^ „ s ^ pimided in 
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Table 4 



cio^eTsEQTDNO: 



Description 



MnvP.l in Genbank 



Knvp.l in Genbank 



I 5158 J 7^ ,. nces W ith unkownfunction 

Homology to known sequences wnn 




7018516 
6437562 



— ■ :, r : -„„ 7^r^TTPAC Clone p393 J 



Homology to known sequences wnn 



xl. SfT ir '" a — : ; 



_7677405 
^3929584 



4503350 



31220 





jjc^ piflns F-box protein FBS 
ggj^~jeT pseudoEg ne_ 

H. sapiens DNA (cytosine-5-)- 
methyltransferaselj 



kinase 




6677666 



3249540 




55171 



55173 
55174 
55175 



468,469 
470^471 
474 



7657497 
2873376 
3135472 



476 



477, 478 
479 



6688148 
531394 
6563201 



ifl^e^RNA^inding protein 

— ^-i «,t?xt a for NICE-3 



^9l5llH^P^ 



55176 



480 



29860 



H^fflji^o^PSt^ 

"551591 453 337 ' 



R^ie^nfi^^ eIF-2b 
CENP-B). 



55170 
55172 



337494 



mRNA 



mRNA : — . • T t 

H^apjensjibosor^^ 



130 



210121.475C10 



• t.W 80 ns of the library plasmid DN A and 
For T cell screening, approximate! 80 g o ^ ^ 

80 ng of ^,03 P-, - - « ^ ^ ^ 

manufaCt urer, instructions and transited ^ CTL 
at 37 ° C for 48 hours, the transfection mixture was remov 

u „;n fresh media containing human serum. 
were added to each well in fresh mea ^ by 

. t rells to recognize an antigen in i 

The ability of T cells b ft<ir 04 hours (IFN-gamma, 

r /tup alnha WEHI bio-assay) or after 24 hours ^ir 
cytokine release after 6 hours (TNF-alpha } were screen ed using this 

elisa). APP — , ». •» — :: :^ „ . ™ - 

system in COS-7 cells. Wectionoftbeseplasmidpools 

0 ^ 20*0) that were recognued by L« ^ ^ ^ ^ ^ 

mto COS-7 cells led to production of both 1FN g ^ ^ ^ ^ 

CTL a« levels significantly above background. Pods , rf ^ 

- — is ° ,ated rj^rri - ft ° m ** 2oei ° - ; 

One plasuud (3D9) from , , J9A4 were capable of reconstituting T 

recognition. Sequencn ; — ^ ^ ^ as ^ m , SEQ 

insert (referred to as clone ^ ^ length cDNA sequence for 14E10 , 
ro HO:440), and a clone ' ^ ^ me fct M o »<T nucleotides 

20 provided in SEQ H» NO: 44!. Clone 1 ™ ^ ^ ^ ^ 

found a, tire 5' end of 19A4. and fn 3 -p» »» ^ ^ rf y 

ponding region of 14F10 0"***" > ^ cDNA scqu e„ce (337 

additional sequence was isolated for d» . ^ ^ ^ ^ 3 
b p) of clone 20E!0 is provided « SEQ ^ ^ ^ ft om (he 

J5 nucleotides (as compared to 19A4) a. , e ^ ^ ^ 

end of clone 20E10 contams an A™ ^ ^ ^ „ 

start site of a novel open readmg ^ a ^ huna n 

^base identified tbese sequences „ clon es 14P10 

cystine/glutamate transporter gene. Unite the p 
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■ . , terminus consist of .« ™ S "»* "T" 

„, 19A4 contain a umque 5 WHO ^ rf ^ rep0[ted ^aung 

replaces the pu«*d 5' region -d« ^ ^ ^ ^ ^ 

methionine (start -ion) and an addmonal ^ ^ ^ ^ ^ ^ fte 

protein. Therefore, the translated product o ^ ^ ^ 

w.rnmtein Furthermore, T cell recogm 
c ys „ne,glu<amate transporter ^ ^ 

demonstrates *at. his anttgenr exposed ^ ^ WM ^ 

The epitope and ammo acd seque ^ 
• . t recoanition of anti-L1391 w> c 
,« 10 which reconsututes T cell I along with titrated 

— Cos, ce, were — open readin g rrame located in the 
, taunts of cDNA encodmg clone 19A , P cysnne/gta tamate (Cys- 

— * — ' r d ZrTion vector and tested for s-ation 
Gltt) reporter gene, c oned m,^, ^ ^ ^ _ co- 
of a»ti-LT391-06 T cells m a TNF assay ^ ^ 
transf ected with HLA-Cw.203 and the posrtrve - y ^ y ^ 

15 Cys-Olu transporter expression conduct « ^ ^ ^ ^ y 

^cford.eknownORPofu.e^anspor.r^^ ^ ^ 

prim er confined a Ko.a, — — , ^ ^ — ^ 

^ -y^rter — , hut did recog., — s expressing 

» - " - - were 

^Cw.,03 along - — — < assay. As a 

respectively, and tested for simulation of antr- ^ ^ o{ ^ p 

positive contro,, Cos, ce„s were ^ — by ttaMpos on-media,ed 

25 ORF of 19*4. Transposition mutants F10 and ^ ^ 

station of the 14F.0 clone and sereenmg for «*» $ ^ ^ , K 

transpose, of — F,0 is inserted app— * ^ ^ ^ ? ^ ^ By 

of fce 14F ,„ OKA. - — ^ rted approximate, U. * - - * 
contrast, the transposon of mutant ciz, 
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• f *, 1 4F10 cDNA was found to interrupt translation of the T cell 
EcoRI cloning site of the 14F10 cDNA, tranSTJOSon insertion sites. 

• lAPin maDS between these two transposon ub*» 
eptiope. Thus the ep.tope » 14F10 maps sites 

The amino acid sequence of .he region between the C12 and 

is pr „vided in SEQ n> ™^ ^ ^ , 5 . mer ^ for the region shown 

A senesof il overlap o{ mti . L T39,-06 ceiis, as 

ta SEQ .0 NO: 586 were prepared^ ~« ^ ^ ^ 

defined by c^ne te.ease m TNF and IFN V ^ 

SEQ ID NO: 587 (correspond,* , « « ^ ^ ^ ^ 
release. These studies demonstrate that the HLA Lwu 
10 06 antigen is contained within SEQ ID NO: 587. 

Example 9 

„ AND C^™« » ° NA SE<3UENCES ENC0D1N ° LUN ° 

TUMOR ANTIGENS BY PCR SUBTRACTION 

™, example describes the isoiation and characterization o f cDN Aclones 
ta a PCR subtracted expression Ubrary prepared from the human >ung hnnor ceii 

™ 6 de tr^ A -* was prepared from the ceU Une L T3O,-0o as described 

b Drivel poly A roRNA was isoiated from a human acute T ceU « 
above. Driver poiy ^ recognized by 

20 iymphocy* - - 0u*at> which is derived from — — ^ ^ „ 
LT3 o,.06 reactive T celis. The subtract - ^ ^ ^ 

™ i AHn CM with the following changes. 1) a seconu 
Clontech (Palo Alto, CA) wnn xnc 

ction of cDNA was completed using a pool of enzymes (MscI, PvuII, 
reaction of cDNA wa recomme nded single restriction 

This was in addition to, and separate from, the Clontech 

n with Rsal Each restriction digest set was treated as a separate y 
25 enzyme digestion with Rsal. nacn 

, . i final mix ed library contained overlapping fragments, Inus, 
ensure that the final mixed library ^ ^ 

• *a Kv the T cells should be represented on a fragment wi 
recognized by the 1 ceiis snu v r tQ 

destroyed by the presence of a single restriction s,te wthrn , ^ ^ 
test er cDNA was increased in the hybridization steps to tncrease subtract string 
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tin was PCR amplified from dilutions of 

^ .he efficiency - - — ^ l^JLa L^— m — 

su „trac,ed, as »e« as —traced, PCR samp - ^ ^ ^ 

prim ers .a, were modified 7 E ^^ 0 « duringcl „» ing ) t Ka t wa Sin o»eo f 
peered to contain a deavable EcoRI s.«e (no. ^ ^ 

^ frames. Thus, ^ p^MHis/Max-Topo 

(I nvi.rogen). This resulted . *e PCR ^ ^ ^ ^ 

presented in-frame somewhere ^» ^ " ^t orientation. The complexity and 
taction on,, 50 % of f^nts - * » <*« * — picxed clones from 
K du„dancy of .he lib^ was charaCerrzed ^ ^ ^ 

rfcc fl na, pooled PCR snb.ac.ion expresston hb«ry «te ^ 

seauences (SEQ ID NO: 512-581) were analyzed by companson 

available databases (Table 5). 
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Table 5 



Oo^eTSEQID NO: 



57235. 
57255 



GenBank 
Accession 



Description 



fjnvp.l in Genbank 
KTnvp.l in Genbank 
Mnvp.l in Genbank 




57215 
57223 
57227 



518 



57238 

57239 
57243 



57245 



NTTRP2000126 



5757546 
7023805 



4884472 



57267 



J7268 



557 



6808218 



558 



J0040400. 



H^api^^A^^ *> clone 

PLACE1009045__ 

H. sapiens mRNA; cDNA 

DKFZpj>8j>02223 

H sapiens mRNA; cDNA 
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a^rTsEQlD NO: 



57270 
57271 



4500158 



57281 
57283 
57285 



567 
569 
570 



6560920 



Description 



57207 



57212 
57219 



57221 



520 



57228 



57230 



i 



57234 



529 



57236 



57242 
"57248 



533 



57250 



538 
541 



57251 



543 
~544 



57253 




J85962 
7019813 



517176 
3841233 
2606093 



7274241 



189564 



lHiiensY^61^A_ 

^Ha^enT^ epithelial 
gene 



'ANXA21 



H^Talpha^^ 

exon 52 



6729061 



- * „ rypci 1- 98D12 fromT^M 
33,39, ife^E^^ 

fNCKAPl) 

183585 



4759283 
T23632T 




213831 



^^^^^^^ 
esteraseUiUCHLl) — 

Y^wti^m^- chain gene 

£AMC21 

* 



PLOD22 



536897 



-1 : ~T_7_7d^ mRNA 
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57261 



57262 



57265 
"57266 



57272 



57274 



57275 



57277 



57287 



57288 
57289 



555 
~556 



562 



565 



571 



572 
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GenBank 
Accession 



Description 



338031 
178430 



4502562 
198163 



7262375 

467560 

"482664 
2281904 



seq uence) T ~ 

H^nl^fain, large polypeptide L2 

factor hmdine protein- 3 . — 

H^53SS^2^*i», liver) 

/p£QT\ . ■ 

Sla^r^^ 

tffili 



4557498 



189245 



alpha- D^Hakcto^idaseAiG]^^ 
^CTBP2) 



28525 



oxidoreductasejrnRNA 

Alzheimefsdisease 




AlZilcau wi u _ T AXTVA o\ 



182513 



37137 



179682 
6042205 



hrta- chain . — 

H. sapiens membrane metallo- 
endopeptidase (neutral 
endopeptidase,enkephalinase, CALLA, 



2665791. 
"179765 



179765 



H. sapienscaveolin- 2 mRMA 

. i:_ 1 mPN A 



186962 



186962 
49726 26^ 
4972626 
4972626 



n, aftww " " . . 

Hja£iens_cay^o]h^ 
H^mancalcj^UXgeni 
Human calc yclin gen e — 



[11 11 L 11.1.11 

Humanla^nmmB^^ 

— ^ 4 • H / m i A \ / 1 1 



ITiapSSiiii^l^^ 



ft. SRp 1 ^"^ Lavw "" * ^ 
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57240 
57292 



57263 



57280 



553 



566 



GenBank 
Accession 

266237 
184522 

4504618 

4504618 



Description 



57209 ' 513 - 



bindin£J2rotejr^ 



5 



10 



15 



Example 10 

T PF1 l Receptors from T CELL Clones Specific 

,pha and beta — - a COS T - clone sp^ Z« - » — - 
^or cell line LT391-06. T cells have • ^ rf ^ T ^ specifl ci*. 

s„, transfer would essentially «* ,nf« ^ y ^ 

TrR r v,ains allows the transier oi v 
Coning of tumor antrgen ICR cha ^ Such T cells „ then be 

^ ft »^ Ktot ; h 7 ve T lI .echoes ,o induce the tumor antigen 
expanded and used in ^J^^ te .a,. °* * 

specificity into patients carryrng tumors that P 

a,. J. Immunol 163:501 (1999)). ^ tog ^ ^ line 

Cytotoxic T Lymphocyte (CTL) clones p ^ ^ 

♦ ^ Total mRNA from 2 x 10 cells irui 
LT391-06 were generated. Tota! m ^ ^ bts 

isolated using Trizol reagent and cDNA J» , ^ rf y. ^ Vb 

(Pharmacia). To determine Va and Vb seances m 4- • ^ ^ ^ 
^-specific primers was ^ „ted that each of me 

generate* from each of the clones. ded t0 me vbl 3 subfamily. Using 

Cones expressed a common Vb sequence that co^P ^ 
cDNA generated from one of the clones (referred to as 1105), 
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10 



• dt „beVa22 To clone the full TCR alpha and beta chains from clone ^j*"*' 
was detemuned to be Va22. teminllto «oding TCR nucleotides, 

primers were deseed *a< spanned the fom the 

Standard 35-cyc, RT-PCR — — le polymerase. The 
CTL done and the prime,, - ^ md appIoximately 950 

result*,, specific bands (app— _ ^ 

bp f„, the beta chain) were hgated mto the PC ^ 
1 £ co/i. , coU transformed with plasmids conl— ^ _ 

chai ns were identified, and ^ p lains we. sconced. 

g e„erated. Plasmids — g « » * _ , se q m 

* detemi r 5 res^ ^ — - — - 

NO- 583 and 582, respectively, w 

provided in SEQ ID NO: 584 and 585, respectively. 

Example 1 1 



15 



20 



25 



CLONING OF cDNAs ENCODING LUNG SMALL CELL 

CARCINOMA ANTIGENS ^ 

Lune small cell carcinoma antigens were cloned by screening a small cell 
Lung small cell ^ was 

cDNA expression library with a mouse anti-SCID m ffll28 fa SCID 

„n ^11 carcinoma cell lines NCltlov anu 
developed by growing lung small cell carcinom 

•.a SCID serum containing shed and secreted tumor antig 
mice , removing SCID serum ^ ^ ^ fr om ^ hne 

normal mice with this serum. The library ^ antiserum was 

, ua 7APFxnress expression vector (Stratagene). 
NC1H128 in the lambda ZAP Express p ^ ^ 

^ed with £ coH lysate -ri human GAPDH protein ^ 

■u-i .„ the serum to block antibody to proteins tounu 
PBMC lysate was added to the serum t ^ dones wer e sequenced. 

Sixty clones were isolated and the mseris 

THe isolated clones and their respective sequence » 

l^lt :lL!Ts" I' — — ies is found in Tables 6 and 7 . 
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f M wi,h knov™ sequences are described in Table * 

showi : : — * ^ ^ - - — - 7 

while those showing little or nu 



SEQID 

589 
590 
591 

592 

593 
"594 



595 



CLONE 

JEL£ 

54534 
54536 
54538 

54540 

55084 
55086 
54555 



596 J 54557 

597 54564 



599 
600 



55473 



601 

602 

604 
605 



55104 
55105 



Table 6 

Genbank Homologies 

■fi^^^o*** 17, clone hkt 

IPiP-Ai 4 — T^^Telo^Si^ctorplS 

H^^nT homolog ot rat eiong 

Yto^W^^ proteins BAr3i/t> 



lOapi^slnRNAeKoding GPI-anc»°rea p 



"J606 J 
607 


|55482__ 
LJ5483 


608 


P]5485__ 



609 



610 
612 
613 



614 
"615 



55487 
35488 
55089 
55092 



55093 
"56926 



rmiiw ^\ = — ZZZt a 

Homo sapiens genomic uina, 
sectionJ72/105 rr^WhCrr529n0 

mR^A j---^r^atedM^^ 

^^^^^ 

" i^X^HlrtTero^^ 

Hoinoja^ienLhlS^ 
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SEQID 

617 
619 



CLONE 
jD# 

56944 
55490 



624 
626 
627 
628 
630 

631 

632 
633 

634 



635 

637 
638 
640 

642 
643 



56482 
16487 
56488 
16490 
56494 

56495 

16499 
56517 

56952 

56953 

57139 
17078 
57099 

57105 

Irm 



644 57117 



645 57121 



Genbank Homologies 
mRNA andtra^latedHoducts^ 

Homo sapiens cDN At u i ^^3 
NT2RP2000?l!j2 i g^ "~\_____ 

Homo sapiens mKNA, ^ 

Homo sapiens 12pl" ■>» BACIibi 

ffiS^^^ 3' end 
!S^SA|«ngproteinBJdbpB)g. 

Homo sapiens 14q3^ Jaggcu & ^ 

^^^^^ 

^^^^^^^^^^66^nd ^S87 on 
between markers D XS3b °^ 

Homo sapiens genom ^ ^ non . sir 



ceui^m^cancer,^ 
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seqxdT 


CLONE 








j ^ ^\ o 

__54533_ 




55098~~ 

J ~> \J s 






6U 


55087 




Pj693([ 






622 


T 55506 



Table 7 

Genbank Homologies 



Novel r~~^TT^kno>vn7Tlo^^ 

No^TSSaT^ap of Unknown ^ 

Novel . 

Novel I^r^RNAforRab24 

^^y^bT^ 18 musculuS mK ^2^____ 

ir otein] 



641 



57092 
57100 



Novel____ r7^i^ e _ 2TkDaSignal 

)e ptasej>i^ 



in „ levels of certain of tee disclosed isolated 
ta fcrther studies, the express. - ^ ^ „ 

^ens were co^d to the _ ^ on Chip „. me res* 

technology and computer analysts. These se, 
of these studies are sho«n below in Table 8. 

Table 8 
SEQIDNOTT Squa/N 
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,c i„no tumor versus normal tissues 
S qua/N - foWoverexpressionmsquamou ^^ ^^ s norma l tissues 

SC/N = fold overexpression in lung smaii 



5 



10 



15 



20 



Example 12 

m IDENTIFY CDN A SEQUENCES ENCODING LUNG SMALL CELL 
USE OF MOUSE ANTISERA TO IDENTIFY CUM 

CARCINOMA ANTIGENS 

, illustra tes the isolation of cDNA sequences encoding lung 
This example illustrates tne u 

«« hv screening a small cell carcinoma cell line 
small cell carcinoma antigens by screening 

with mouse anti-SCID mouse sera. ^ m RNA from 

A directional cDNA expression library wa ^ 

xirmi 98 employing the Lambda ZAP Express f 
sma ll cell carcinoma cell line NCIH128 employ g ^ 

T t^i* TA^ Sera was obtained rrom 
sy stem ^ U o«a, W ^ ^ comains w md secreted 

small cell carcinoma cell hues NOH69 » ^ ^ ^ ^ 

nmror antigens. These sera were pooled «. « «* ^ ^ 

SCID mouse ser. The antiserum was — ^ » ^ ^ ^ 
^ Ku autoantigens, and human PBMC lysate was added 
,o proteins found in normal tissue. 
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i * xoKU q The clone sequencer r . 

available databases (Geneseq, GenBaak and ^ 

j 1 1 tVihqp showing some degree oi nomuiug? 
are found in Tables 10 and 11. Those show g ^ 

■v ^ ■« T»We 10 while those showing little or no sum j 
sequences are described in Table 10, wm 

sequences are described in Table 11. 



_LSCC: 
LSCC" 
LSCC 



LSCC 



LSCC 
JJ3CC 
LSCC 
LSCC 



LSCC 
LSCC 



LSCC 
LSCC 
LSCC 
LSCC 



LSCC 
LSCC 



LSCC 
LSCC 



LSCC 



LSCC 



LSCC 



JJJCC 
LSCC 
LSCC 
LSCC 
LSCC 
LSCC 
LSCC 



Table 9 



50664 
50669 
50673 



50680 
50685 



50699 



50700 



50702 




50704 

50710 

50711 

50719 

50720 

50725 



50727 



50729 



50736 



50738 
50740 



50741 



50744 
50745 



50757. 
5076J_ 
50763_ 
50767 
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CLONENAME 
LSCC445 
LSCC446 
LSCC447 
LSCC456 
LSCC457 
LSCC459 
LSCC467 
LSCC471. 
LSCC478 
LSCC^07 
LSCC439 



CLONE©! 
50775 
50776 
50777 
50786 
50787 
50789 
51003 
51007 
51014 
51304 
51568 



653 



GenBank 
[ACCESSjf] 
__D21094_ 
NM 004487 

10403T 



1^007086 
^0348T" 



670 
671 

672 
673 
674 
676 



NMJ0O5898 



Table 10 

DescriEtion 

Lethenyltetrahydrofolate cycionyui ^ 

syntotasemRNA — — T^TTurvTvii^ 
HomosaEier^ATN^ 

T~T_o^Viacp-nromot1 



^^^^^^ 



Z29067 



AJ133129 

^05891{ 
D89976 



. "n\T A +*Xr CTT1I 



^^^^^^^^^ 

'riborwcleotidetta^ — 

r t, rt «+ cViAp.V nrot 



NM_001539 

AC020663 

J21235^ 
1^T003804 



[Homojagiens^ 
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Seq. ID. 
Na 

677 
678 



GenBank 

:access : #] 

X76180 

"^018330 
U8780T~ 

L31610 
Z83840 



682 



683 



684 



685 



Seq. ID. 
Na 
649 
650 
651 



655 
656 



659 



660 



protein — ^T^-KTXA0787^Si^3^ 



665 



675 



681 



686 



I ^ ' flankingrej325. ■ " - -— 1 -» mRNA 



D14696 
Z47087 

Z83840 

U01923 



3jlankjn£re^on. -r^TTc^t^ 

Homojajaensiclo^ 

Table 11 



GenBank 

[ACCESS^] 



AC007199 
"AC005988 



AK001695 
AK00n22 



.Unknown: Homo sapie » s cU ^\ Dros0 phila melanogastei 
NT2RP4001206, moderately similar to uros v 

stowberrynotcl^ 

lU^^^f ^ Sc FINGER PROTEIN 
NT2RP4001568, weakly similar to Z1NL *u 

GCS1____ r — ^TFU1106Tfls7clone 

^^^^li^?umo FACT 



-rr- J T~IvM)W15 (Unknown: Homo sapiens cUNA FACTOR, 
664 I AK00192> J CE1004814>v «akly similar to SPULiwur 

URGINSsERJrffi- RTrH 4 

(Novel 



"(AH31096) 
AP0bT065 



^^^^^^ 

iNovel 
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K the expression leveis of certain of these disclosed isolated 
ln forth, studtfs, the express ^ ^ 

— - — "* '° t C e^ces were arrayed on Chip *, The results 

technology and computer analysts. These seque 
„f these studies are shown below in Table 12. 



Table 12 




10 



Saua/N - Squamous lung tumor versus Normal tissues 



15 



Example 13 

xn TnFNTIFY CDN A SEQUENCES ENCODING LUNG SMALL CELL 
USE OF MOUSE ANT1SERA TO IDENTIFY CU1N A 

Carcinoma Antigens 

,e illustrates the isolation of cDNA sequences encoding lung 
This example illustrates m 

n« hv screening a small cell carcmoma cell line cDNA 
small cell carcinoma antigens by screening 

with mouse anti-SCID mouse sera. 
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5 



10 



library was constructed with mENA from a 
A directional cDNA expression library 

DMS79 employing the l^amuua 
SClD-passaged human lung cancer turn ^ ^ ftom SC1D mice 

egression system (Stratagene, La* , ^ ^ ^ ^ ^ shed 
containing me human iung cane, -- ^ ^ ^ ^ mice t0 

md secreted ntmor anfgens. Th^ ^ ^ ^ £ ^ lysatej human 

produce anti-SCID mouse sera. The an ^ ^ semm t0 

GADPH protein and Ku autoantigens, and human PBMC iys 

Fort y-one Cones w « m. ^ ^ m 

sequen ced. * — — -^X- - ~— * ^ 

Tabie 13. The Cone sequences were comp ^ ^ ^ ^ ^ 

, v . A summary of these comparisons are toun 

databases. A summary $ ^ m Table 

showing some degree of surulanty w, ^ , 5 

m „se showing!* or no simiWtyto known sequences 



15 



Table 13 
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Table 14 
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GenBank - — - . 7 

HuJ^lAjene 



SEQJDNO: 
703 



Table 15 

GenBank 
Novel 




, of cDN A Expression us,* W«« Techn0L °° Y 

ANALYSIS OF CDN A tXP ^ ^ 

b ^ -es, - — — " — ^, using this 
o^sed ia specific ^ ^ as e— ^ „ 

app^ch, cDNA ***** » -* UW ^ 
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*• 

i.S H 



2iom« 5C10 



5 



10 



, . „ cDf)A microarray technology essentially as 
_ and norma, nssues we, ^ ^ onto ,ass sl.es as multiple 

.scribed CShena - - . »» * ^ ^ ^ cDNA Cone (as man, as 5500 
rep ,icas, with each locatio. co^ »S ^ ^ ^ a palI of 

clones can be arrayed on a single sl,de ,*P> ^ 1|lg 

cDNA probes ft* - f>«e-^« * ^ fte chips are 

of p o,y A* * - - 8e ° e *;^l ^ hoth Cy3 and Cy5 chants. Uere « 
^ and the fluorescence intensity ^ ^ ^ monitoted usl n 

muW p.e built-in c,„ality control steps. ^ ^ ^ cffl tad ude yeas. 

. panel of ubi,ui,ous,y expressed gene, Se^n * ^ ^ ^ ^ for 

DNA fragments 0^ r^tiv hy of *e analysis. Currently, the 

• ,he aoality of the probe and the sensmv ty Finally, the 

measuring the quamy 100,000 copies of mKN»- 

v , <™ offers a sensitivity of about 1 m 1™, cDKA 
technology otters * including duplicates 

deducibility of this technology can be ensured 

elementsa tdifferentlocation S . for partial sequences of clones, 

The extended predicted full ten* ^ 13) were 

D MS3 9 , D MS1 2 , DMS218 - -253 J— ^ the orig , a l part, 
obt ained from the GeaBan, databases aft. d^ ^ ^ ^ C DNA 

cDNA sequences as the query. The pred^ M ten, ^ ^ ^ ^ ^ 

sequenC e for clones DMS3, were ^ed by comparison to 

NO :728-731, respectively. _ A sununa ry of these comparisons * 

presented in Table 16. 



15 



20 



SEQJDNO. 
728 
729 



Ctenejiarne 
DMS09 
DMS42 6 

DMS-253 



Table 16 
Blastn 



25 
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0F cDN A Expression us.no Murray Technowoy 

Till- . - 

^ > - — — — ; 

apptoach, *e cDNA sequence - PC* » „ « as described ,» 
^and^aU^swasex^ed^cO ^ ^ ^ fc ^ 

Example 13. Microarray rt« - ^ modeBtcly expressed in 

oppressed in smail ce« carcinoma ce U ^ ^ ^ ^ ^ 
aW ical carcinoid METs, ^ ^ „ ds0 stt0 » gl y overexpressed in 

10 slig h«.y overexpressed in primary small eel ^ ^ ^ slighfly 
pituitary gland; moderate* overexpressed 

overexpressed in skektal mnsele. „ ^ a pamal 

clM e L SCC,6 was ^ ^ s e,nence was 

„ of mis to- «• des igned from .he par«al 

15 otta ined by PCR syncing ^ « te ^-length 

cDNA science of clone LSCC-86. Th, ^ & „ lcnglh 

^ence for the Coned «ence . f d ^ ^ ^ ^ ^ by 

^ence for LSCC-86 is provided m EQ ■ ^ ^ ^ n0 

.mparison . seances in - « — " " 7" 

20 homology in GenBanK, seven ESTs (3 * ^ ^ (0RFs) wer c 

EST database, and no homotogy « Bl~ ^ ^ ^ ^ (SEQ 

Rifled. A first that encodes a . proteb wi th a sconce of * 

1D N 0:733> which is tosed to UcZ. A seco , n ^ database , A 

rota0 acids residnes (SEQ PD SOT«) * ^ (SEQ ro N 0:735) 

25 ihirdn.tencodesa^n^as^ Howev er, a motif search of SEQ ID 
which also shows no homology m the data 



„o«Wp small cytokine signature. 
NO:735 shows a possible sman ^ 
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various modifications may ^ daims . 

invention. Accordingly, the invents » not lumted 
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